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(57)Abstract- 

PROBLEM TO BE SOLVED: To obtain a substrate conveyor having a high 
degree of freedom and a substrate transporting method. 
SOLUTION: A wiring board conveyor 14 incorporates two sets of lower 
transporting units 76 and 78 which respectively have round belts 40 and 54, 
and transport a printed wiring board 18 by supporting the board 18 from the 
downside and two sets of lateral transporting units 90 and 92 which- 
respectively have flat belts 86 and 88 and transports the board 18 by holding 
the board 18 In between from directions parallel to the surface of the board 
18. The flat belts 86 and 88 are pressed against the board 1,8 by bringing a . 
pressing roller 144 wound with the flat belt 88 closer to the belt 86 by means 
of an air cylinder 180 and. at the same time, applying an urging force to the 
roller 144 by means of a spring 170. The printed wiring board 18 is quickly 
transported by adjusting the urging force of the spring 170 to a magnitude at 
which the printed wiring board 18 does not drop down and acceleration and 
deceleration larger than the acceleration and deceleration which can be 
attained correspondingly to the weight of the board 18 can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . 

[Claim 1] The conveyance unit by which a wrapping object is almost wound around two or more turning wheels, and the 
rotation drive of at least one of the turning wheel of these plurality is carried out with a driving gear, It is the substrate 
conveyance approach of contacting the part prolonged in the shape of [ of said wrapping object ] a straight line to a printed 
circuit board, and conveying a printed circuit board according to the frictional force between a wrapping object and a printed 
circuit board. The substrate conveyance approach characterized by conveying on both sides of a printed circuit board from a 
direction almost parallel to the plate surface of the printed circuit board by the part which separates dist^ance in 2 sets and 
the direction parallel to the plate surface of a printed circuit board, arranges said conveyance unit in them, and is prolonged 
in the shape of [ of the wrapping object of these 2 sets of conveyance units ] a straight line. 

[Claim 2] It has the conveyance unit by which a wrapping object is almost wound around two or more turning wheels, and the 
rotation drive of at least one of the turning wheel of these plurality is carried out with a driving gear. It is the substrate 
conveyor which contacts a printed circuit board in the part prolonged in the shape of [ of said wrapping object ] a straight 
line, and conveys a printed circuit board according to the frictional force between a wrapping object and a printed circuit 
board. The substrate conveyor characterized by including the contact force grant equipment which makes contact force of 
said wrapping object and printed circuit board larger than the weight of a printed circuit board. 

[Claim 3] The substrate conveyor according to claim 2 characterized by to be that to which it is arranged in the condition 
the parts prolonged in the shape of [ of two wrapping objects with which the wrapping object almost wound around said two 
or more turning wheels and them belongs to 2 sets and these 2 sets ] a straight line estrange mutually, and extend in parallel 
mutually, and said contact-force grant equipment energizes one side of the part prolonged in the shape of [ of two wrapping 

objects ] a straight line to the sense close to another side. 

[Claim 4] The direction where the part of the shape of a straight line of said two wrapping objects is prolonged by said 
contact force grant equipment alienation of these parts . — said one [ said ] another side of the part pivotable [ to the 
circumference of axis of rotation right-angled in a direction ] and prolonged in the shape of these straight lines with the idling 
object in contact with the field of the opposite side The substrate conveyor according to claim 3 characterized by including 
the energization equipment which gives the energization force of the sense of going to said another side from said one side 
to the idling object. 

[Claim 5] Between the parts which the parts prolonged in the shape of [ of said two wrapping objects ] a straight line have 
estranged horizontally mutually, and are prolonged in the shape of [ of these two wrapping objects ] a straight line Another 
wrapping object had and arranged the part prolonged in the shape of a straight line in parallel with the part prolonged in the 
shape of these straight lines Claim 2 characterized by winding around two or more turning wheels other than said two or 
more turning wheels, being hung, being arranged, and carrying out the rotation drive of at least one of these another turning 
wheels by the driving gear other than said driving gear thru/or the substrate conveyor of any one publication of four. 
[Claim 6] The part prolonged in the shape of [ of a wrapping object ] a straight line is prolonged almost horizontally. Said 
contact force grant equipment It is arranged above the part prolonged in the shape of [ the ] a straight line pivotable around 
right-angled and almost level axis of rotation to the direction where the part of the shape of the straight line Is prolonged. 
The substrate conveyor according to claim 1 characterized by including the idling object in contact with the top face of said 
printed circuit board supported from a lower part by the part prolonged in the shape of [ the ] a straight line, and the 
energization equipment which energizes the idling object toward the top face of a printed circuit board. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed . Description of the Invention] 

[0001] * 
[Field of the Invention] This invention relates to amelioration of the substrate conveyance approach of conveying a printed, 
circuit board especially using wrapping objects, such as a belt, and a substrate conveyor, about the substrate conveyance 
approach and a substrate conveyor. 
[0002] 

[Description of the Prior Art] There are some which contain conventionally an endless annular conveyor belt, two or more 
pulleys around which a conveyor belt is wound almost, and the driving gear which carries out the rotation drive of one in two 
or more pulleys in a substrate conveyor, a conveyor belt — the shape of a straight line — and it has the part prolonged 
horizontally, and a printed circuit board i^ directly carried on the part of the shape of the straight line, it is supported from a 
lower part with a conveyor belt, and a printed circuit board is conveyed according to the frictional force between conveyor 
belts by carrying out the rotation drive of the pulley by the driving gear, and moving a conveyor belt. 
[0003] 

[Object of the Invention, a technical-problem solution means, and effectiveness] However, there are various problems in this 
kind of substrate conveyor. For example, there is a limitation in enlarging the bearer rate of a printed circuit board, and there 
is a problem with it difficult [ to raise conveyance efficiency ]. As mentioned above, although a printed circuit board is 
conveyed according to the frictional force between conveyor belts, it is because a printed circuit board is not accelerable 
more than the acceleration which this frictional force is decided by the w.eight of a printed circuit board, and coefficient of 
friction between a printed circuit board and a conveyor belt, and is decided by gravitational acceleration. Moreover, in order 
to convey in support of a printed circuit board from a lower part, many of components of a substrate conveyor will be 
arranged in the printed circuit board bottom, and it becomes [ rather than it is easy ] what has a large substrate conveyor in 
the vertical direction further for free space to form other equipments In the printed circuit board bottom few. 
[0004] This invention makes the above situation a background, and does not convey it only in support of a printed circuit 
board from a lower part, but it makes as a technical problem offering the substrate conveyance approach and substrate 
conveyor which were rich in the degree of freedom, and the substrate conveyance approach and subs rate conveyor of 
following each mode are obtained by this Invention. Like a claim, each mode is classified into a term, g ves a number to each 
item, and indicates It In the format of quoting the number of other terms if needed. This is for making i\n understanding of 
this invention easy to the last, and technical features and those combination given in this specification 
interpreted as being limited to each following item at the thing of a publication. Moreover, when two or i 
indicated by the 1 st term, it is also possible always not to have to iadopt the matter of these plurality tdgether. and to take 
out and adopt only some matters, 

(1) The conveyance unit by which a wrapping object Is almost wound around two or more turning wheels, and the rotation 
drive of at least one of the turning wheel of these plurality is carried out with a driving gear. It is the substrate conveyance 
approach of contacting the part prolonged in the shape of [ of said wrapping object] a straight line to a printed circuit board, 
and conveying a printed circuit board according to the frictional force between a wrapping object and a printed circuit board. 
The substrate conveyance approach conveyed on both sides of a printed circuit board from a direction almost parallel to the 
plate surface of the printed circuit board by the part which separates distance in 2 sets and the direction parallel to the plate 
surface of a printed circuit board, arranges said conveyance unit In them, and is prolonged in the shape of [ of the wrapping 
object of these 2 sets of conveyance units ] a straight line (claim 1). A printed circuit board contains the printed wired board 
by which an electrical circuit is not equipped with the electrical part and the printed circuit board electrically connected 
while the electrical circuit was equipped with the electrical part Suppose that what is driven with a driving gear among 
turning wheels Is called a drive turning wheel. If it conveys on both sides of a printed circuit board by 2 sets of conveyance 
units from a direction parallel to the plate surface of that, since a conveyance unit is arranged In the both sides of a printed 
circuit board, free space will be widely obtained by the printed circuit board bottom. Moreover, be easy to let a conveyance 
unit be a thing even in a direction parallel to the plate surface of a printed circuit board. Furthermore, by making contact 
force of a wrapping object and a printed circuit board larger than the weight of a printed circuit board, it can be made to be 
able to move with the acceleration exceeding the acceleration decided by gravitational acceleration in a printed circuit board, 
a bearer rate can be enlarged, and conveyance efficiency can be raised. The description of each item about the following 
substrate conveyors Is applicable also to the substrate conveyance approach. 

(2) It has the conveyance unit by which a wrapping object is almost wound around two or more turning wheels, and the 
rotation drive of at least one of the turning wheel of these plurality is carried out with a driving gear. It is the substrate 
conveyor which contacts a printed circuit board in the part prolonged in the shape of [ of said wrapping object ] a straight 
line, and conveys a printed circuit board according to the frictional force between a wrapping object and a printed circuit 
board. The substrate conveyor containing the contact force grant equipment which makes contact force of said wrapping 
object and printed circuit board larger than the weight of a printed circuit board (claim 2). As a wrapping object, belts, such 



should not be 
.more matters are 
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as a V belt, a round-head belt, a flat belt, and a synchronous belt (timing belt), a wire, a chain, etc. are used, for example.- 
According to it, pulleys, sprockets, etc.. such as V pulley and the Taira pulley, are used as a turning wheel, for example. A 
turning wheel may prepare the axis of rotation in the direction which intersects the plate surface of a printed circuit board, 
and may prepare it in the direction parallel to the plate surface of a printed circuit board. If axis of rotation of a. turning wheel 
is prepared in the plate surface and right angle of a printed circuit board in the case of the former, a wrapping object will go 
around in a field parallel to the plate surface of a printed circuit board, and, in the case of the lattisr, a wrapping object will go 
it around in the plate surface of a printed circuit board, and a right-angled field. However, if there is need according to 
surrounding conditions, it is possible to change the direction of axis of rotation of two or more turning wheels in two or more 
kinds, and to also make a wrapping object go around along the crooked flat surface. Horizontally, and the direction which 
inclined to the horizontal plane is sufficient as it. [ the conveyance direction of a printed circuit board ] a conveyance unit — 
for example, 2 sets may be prepared as in a substrate conveyor given in (3) terms, and you may convey on both sides of a. 
printed circuit board from a direction almost parallel to a plate surface, and as in a substrate conveyor given in (15) terms 
Prepare. at least 3 sets of conveyance units, and it conveys on both sides of a printed circuit board by 2 sets of conveyance 
units from a direction almost parallel to a plate surface. In support of a printed circuit board, you 'may convey from a lower 
part by at least 1 set of conveyance units, and it is good also as a thing [ as / in a substrate conveyor given in (17) terms ] 
which conveys a conveyance unit in support of a printed circuit board from a lower part. A printed circuit board can be 
quickly conveyed with bigger acceleration than before and deceleration with contact force grant equipment by making 
contact force of a wrapping object and a printed circuit board larger than the contact force also based on any weight of a 
printed circuit board or case. 

The wrapping object almost wound around said two or more turning wheels and them (3) 2 sets. It is arranged in the condition 
of the parts prolonged in the shape of [ of two wrapping objects belonging to these 2 sets ] a straight line estranging 
mutually, and extending in parallel mutually. Said contact force grant equipment energizes one side of the part prolonged in 
the shape of [ of two wrapping objects ] a straight line to the sense close to another side. Substrate conveyor given in (2) 
terms (claim 3). The substrate conveyor of this mode contains 2 sets of conveyance units. Each driving gear of 2 sets of 
conveyance units is good also as a thing which a driving source is shared, and you connect [ thing] each drive turning vy.heel 
mechanically, makes it rotate all at once, and makes two wrapping objects go around at this rate, and good also as a thing 
which makes each wrapping object go around at this rate by having a driving source, respectively and carrying out the 
synchronousr control of these driving sources. A printed circuit board is pinched from a direction parallel to a plate surface 
with each wrapping object of 2 sets of conveyance units, and is conveyed. In the acceleration by which the conveyance 
direction of a printed circuit board is horizontal, and is given at the time of conveyance, m will act the mass of alpha and a 
printed circuit board, and resultant-force m-rbot (g2+alpha2) of vertical gravity m-g and horizontal inertial force m-alpha will 
act gravitational acceleration on g. then a printed circuit board. The conveyance force which is based on F in the contact 
force of each conveyance unit and a printed circuit board, is based on mu, then contact force F in coefficient of friction, and 
can be given to a printed circuit board on the other hand is 2 micro F. Therefore, if it is 2micro F>mandroot (g2+alpha2), a 
printed circuit board can be conveyed according to contact force F. The frictional force acquired between a conveyor belt 
and a printed circuit board when conveying from the bottom in support of a printed circuit board with a conveyor belt as in 
the conventional substrate conveyor to it is maximum acceleration alphamax which is mumg and can accelerate a printed 
circuit board based on this frictional force. It is alphamax =mug. Therefore, if the contact force F with which F> {m-gandroot 
(1+mu2)] / 2micro conditions are filled is given, a printed circuit board can be conveyed with bigger acceleration than the 
conventional substrate conveyor. And also [ according to this mode, it can convey a printed circuit board more quickly than 
before ] An operation and effectiveness given in (1) term are acquired. 

(4) The direction where the part of the shape of a straight line of said two wrapping objects is prolonged by said contact 
force grant equipment, alienation of these parts — said one [ said ] another side of the part pivotable [ to the circumference 
of axis of rotation right-angled in a direction ] and prolonged in the shape of these straight lines with the idling object in 
contact with the field of the opposite side The energization equipment which gives the energization force of the sense of 
going to said another side from said one side to the idling object is included. Substrate conveyor given in (3) terms (claim 4). 
As an idling object, a roller, a ball. etc. are used, for example. The turning wheel around which a wrapping object is wound 
almost may be made to serve as an idling object. An idling object pushes a wrapping object against the side face of a printed 
circuit board, without permitting migration of a wrapping object by rotation and interfering with conveyance of a printed 
circuit board with a wrapping object, although the location in the migration direction of a wrapping object does not change. 

(5) Along with a straight line with two or more said idling objects parallel to the part prolonged in the shape of [ of said 
wrapping object ] a straight line, it is held at a supporter, and said energization equipment is connected to the supporter. 
Substrate conveyor given in (4) terms. An idling object pushes a wrapping object against the side face of a printed circuit 
board by energizing a supporter by energization equipment. It can be made to move straightly, without being able to force on 
a printed circuit board two or more places of the part prolonged in the shape of [ of a wrapping object ] a straight line, and 
inclining a printed circuit board, if two or more idling objects are established. Moreover, since a supporter is energized by 
energization equipment, two or more idling objects are packed through a supporter, it pushes against a wrapping object, and 
the configuration of energization equipment can be simplified. 

(6) The stopper equipment which specifies the limit of the migration based on the energization force of said energization 
equipment of said supporter is included Substrate conveyor given in (5) terms! the substrate conveyor is indicated by (13) 
terms — as — approach and alienation — the location of the wrapping object in the condition that it will not be in contact 
with a printed circuit board if stopper equipment is formed when it has equipment — exact — it can specify — the part and 
a wrapping object — approach and alienation — distance to which it is made to move with equipment can be made small, 
moreover, approach and alienation — when there is no equipment and a printed circuit board advances by migration of a 
direction parallel to the substrate conveyance direction to between two wrapping objects, it becomes easy to locate two or 
more idling objects held at the supporter in the location which does not bar penetration of a between [ two wrapping objects 
of a printed circuit board ]. Stopper equipment is good also as accommodation being possible in whenever [ motion limit / of 
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a wrapping object ] by enabling accommodation of a location. 

(7) The energization equipment which energizes to the sense close to the part which is held movable in a right-angled 
direction at a supporter to the part prolonged in the shape of the straight line along with a straight line parallel to the part to 
which two or more said idling objects extend in the shape of a straight line of said wrapping object and is prolonged in the 
shape of said straight line to a supporter between the supporter and each idling, object in each idling object was formed. A 
substrate conveyor given in (4) terms. Since each of two or more idling objects is forced on a wrapping object according to 
an individual, even if irregularity is in the side face of a printed circuit board, any idling object can push a wrapping object by 
the suitable force for a printed circuit board. 

(8) The stopper equipment which specifies the limit of relative displacement to said supporter based on the energization 
force of said energization equipment of said idling object is included. Substrate conveyor given in (7) terms. According to this 
mode An operation and effectiveness given in (6) terms are acquired. 

(9) said energization equipment energizes said idling object based on the elastic force of the elastic member including an 
elastic member (4) terms — or -r Substrate conveyor of any one publication of the (8) terms. As. an elastic member, springs, 
such as a coil spring, the member made of rubber, etc. are used, for example. Although the elastic force of an elastic memjaer 
is set up so that the contact force of a. printed circuit board and a wrapping object may serve as magnitude from which the 
frictional force which overcomes the gravity and inertial force of a printed circuit board is acquired as mentioned above, it 
may be set as fixed magnitude, makes accommodation possible, and is good also considering contact force as adjustable 
according to the configuration of the printed circuit board which should be conveyed, a dimension, weight, etc. and desired 
acceleration. 

(10) said energization equipment energizes said idling object based on the actuation load of the air SHIRIDA including an air 
cylinder (4) terms — or — Substrate conveyor given in (7) terms. The contact force (pressing force) decided by the 

pressure of the air room of an air cylinder is acquired. It is good also as fixed magnitude, or the pressure of an air room 
adjusts the pressure of an air room, and is good also as adjustable. For example, contact force is changed according to the 
configuration of a printed circuit board, a dimension, weight, etc. and desired acceleration. 

(1 1) The means for supporting which support said another side of the part prolonged in the shape of [ of said two wrapping 
objects ] a straight line from the opposite side with said one side are included. (3) thru/or substrate conveyor of any one 
publication of the (10) terms. When energized by the sense with which one wrapping object approaches. the wrapping object 
of another side with contact force grant equipment, the wrapping object of another side is supported by means for 
supporting, is stabilized, and can be contacted and conveyed to a printed circuit board. 

(12) said — means for supporting — said — two — a ** — wrapping — the body — a straight line — ** — extending — a 
part — said — another side — said — one side — the opposite side — a field — contacting — a sliding surface — having 
had — a supporter — material — containing — ( — 1 1 — ) — a term — a publication — a substrate — a conveyor . As for a 
sliding surface, it is desirable to make coefficient of friction small. For example, coefficient of friction may be made small by 
coating of the Teflon (trade name) which is a kind of an ingredient with low coefficient of friction, or Teflon may constitute 
the supporter material itself. Coefficient of friction of the field in contact with the sliding surface of a wrapping object may be 
made small. Moreover, it . is good also considering an idling ring (more than one come out and a certain (thing is desirable) as 
supporter material. 

(13) said 2 sets of approach which it approaches [ approach ] and makes wrapping objects estrange mutually at least, and 
alienation — equipment is included Substrate conveyor of any one publication of (3) terms thru/or the (12) terms. At the 
time of conveyance of a printed circuit board, two wrapping objects are made to approach mutually antl its printed circuit 
board is pinched. If two wrapping objects of each other are made to estrange, they can be prevented fijpm contacting th6 
side face of a printed circuit board. . 

(14) Said turning wheel is a pulley and said wrapping object is a belt. Substrate conveyor of any one publication of (2) terms 
thru/or the (1 3) terms. 

(15) Between the parts which the parts prolonged in the shape of [ of said two wrapping objects ] a straight line have * 
estranged horizontally mutually, and are prolonged in the shape of [ of these two wrapping objects ] a straight line Another 
wrapping object had and arranged the part prolonged in the shape of a straight line in parallel with the part prolonged in the 
shape of these straight lines It winds around two or more turning wheels other than said two or more turning wheels, it is 
hung, and is arranged, and the rotation drive of at least one of these another turning wheels is carried out by the driving gear 
other than said driving gear. Substrate conveyor of any one publication of (2) terms thru/or the (14) terms (claim 5). One 
another conveyance unit containing another wrapping object, two or more another turning wheels, and another driving gear 
may prepare, and may be prepared. [ two or more ] Another conveyance unit supports a printed circuit board from a lower 
part, and can convey a printed circuit board with the acceleration below the acceleration decided by gravitational 
acceleration. Each wrapping object of two conveyance units whose printed circuit boards are pinched from both sides, and 
each another wrapping object of a conveyance unit supported from the bottom may make the driving source of each driving 
gear common use, and even if it is separate, it is good. Another conveyance unit can make pinching of a printed circuit board 
easy in support of a printed circuit board, when a printed circuit board can be used for carrying in of the printed circuit board 
to the substrate conveyor inserted from both sides, and taking out or the printed circuit board of each wrapping object of 
two conveyance units is pinched from a direction parallel to a plate surface. The correspondence at the time of supply of the 
case of the former, for example, the printed circuit board to the substrate conveyor concerning this invention, being 
performed by the substrate conveyor conveyed in support of a printed circuit board from a lower part is easy. At the time of 
conveyance of the printed circuit board by two conveyance units inserted from both sides, a printed circuit board A printed 
circuit board may be made to estrange from the wrapping object of another conveyance unit, and only two conveyance units 
may be operated. Or it is good also as while the printed circuit board was carried out to having made the wrapping object of 
another conveyance unit contact freely, the wrapping object of another conveyance unit could be synchronously moved at 
the time of conveyance of the printed circuit board by two conveyance units and it had been made to stop. The wrapping 
object of two conveyance units is moved synchronizing with the time of conveyance of the printed circuit board by another 
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conveyance unit, or while it had been made to stop, the wrapping object of two conveyance units may be operated as a guide 
to which it shows migration of a printed circuit board, any case — each wrapping object of two conveyance units — 
alienation — it considers as a condition. 

(16) A substrate conveyor given in (15) terms in which 2 sets of of said another wrapping object and said another turning 
wheel were arranged corresponding to said 2 sets, respectively. When 1 set of an another wrapping object and an another 
turning wheel are prepared, these wrapping object and a turning wheel It considers as a large thing crosswise [ of a printed 
circuit board ] (direction right-angled in the conveyance direction). A printed circuit board Although the thing of a direction 
parallel to a plate surface supported from a lower part in a center section at least is desirable, in that case If the printed, 
circuit board bottom prepares 2 sets to being occupied with the component of another conveyance unit, a free tooth space, 
can be provided for the printed circuit board bottom by preparing them in the location which was far apart crosswise t of a 
printed circuit board ]. 

(1 7) The part prolonged in the shape of [ of a wrapping object ] a straight line is prolonged almost horizontally. Said contact 
force grant equipment is arranged above the part prolonged in the shape of [ the ] a straight line pivotable around right-, 
angled and almost level axis of rotation to the direction where the part of the shape of the straight line is prolonged. The 
idling object in contact with the top face of said printed circuit board supported from a lower part by the part prolonged in 
the shape of [ the ] a straight line and the energization equipment which energizes the idling object toward the top face of a 
printed circuit board are included. Substrate conveyor given in (2) terms (claim 6). Contact force grant e<;^uipment is good 
also as what gives contact force in the both sides which were far apart crosswise [ of a printed circuit board ], and good also 
as what gives contact force in one side. A printed circuit board is forced on a wrapping object by the weight of a printed 
circuit board, and the energization force of energization equipment. The contact force of a wrapping object and a printed 
circuit board can become larger than the weight of a printed circuit board, can produce the acceleration exceeding the 
acceleration decided by gravitational acceleration, and can move a printed circuit board quickly. Above The' description of (5) 
- (12) and (14) term is applicable also to a substrate conveyor given in this paragraph, respectively. 

(18) the approach which the part prolonged in the shape of [ of said wrapping object ] a straight line is approached 

[ approach ]. and makes it estrange said idling object, and alienation — a substrate conveyor given in (1 7) terms containing 
equipment. You are made to estrange an idling object at the time of carrying In of a up to [ the wrapping object of a printed 
circuit board ]. and after carrying in. it is made to approach and forces a printed circuit board on a wrapping object. 
[0005] 

[Embodiment of the Invention] Hereafter, it is one of the systems which constitute a printed circuit board production line, 
and in the electrical-part wearing system which equips a printed wired board with an electrical part, the case where this 
invention is applied to the patchboard conveyor which conveys a printed wired board is taken for an example, and it explains 
to a detail based on a drawing. An electrical-part wearing system has the electrical-part feeder l-O, electrical-part wearing 
equipment 12. and the substrate conveyor slack patchboard conveyor 14. as roughly shown in drawing 1 . The electrical-part 
feeder 10 and electrical-part wearing equipment 12 are already known, and are explained briefly. 

[0006] In this operation gestalt, including two or more electrical-part feeders 16, the electrical-part feeder 10 fixes a location 
and is prepared. By the example of illustration, the electrical part shall be supplied to the electrical-part feeder 16 from the 
components maintenance tape, and it is formed in the condition that each part article feed zone is located in a line along with 
a straight tine on a line. Let the direction where a components feed zone is located in a line be X shaft orientations. By 
sending a components maintenance tape in a feeder 16. an electrical part is positioned by the components feed zone one by 
• one. 

[0007] The patchboard conveyor 14 is a direction parallel to X shaft orientations, and conveys the printed circuit board slack 
printed wired board 18 among drawing in the direction shown by the arrow head A. In the substrate conveyance direction 
slack patchboard conveyance direction, in X shaft orientations, the patchboard conveyor 14 conveys a printed wired board 18 
to the working area where wearing of reception and an electrical part is performed from the upstream equipment formed in 
the upstream of the electrical-part wearing system concerned, and takes out a printed wired board 18 after wearing of an 
electrical part to the downstream equipment formed in the downstream of an electrical-part wearing system. The patchboard 
conveyor 14 is long in the patchboard conveyance direction, the activity standby area which makes a printed wired board 18 
stand by in preparation for carrying in to a working area is established in the upstream of a working area, and.the taking-out 
standby area which makes a printed wired board 18 stand by in preparation for taking out to downstream equipment is 
established in it at the downstream. Each of these three fields is made into the magnitude in which one printed wired board 
18 can be located, and calls the location of the printed wired board 18 in each field an activity location, an activity position in 
readiness, and a taking-out position in readiness, 

[0008] There are an adhesives spreading system which is a kind offer example, a spreading system and applies adhesives to 
upstream equipment at a printed wired board 18. a cream solder spreading system which applies cream solder to a printed 
wired board 18 using a mask, another electrical-part wearing system, etc.. and there are another electrical-part wearing 
system, a reflow system (system which is made to carry out melting of the solder and connects an electrical part to a printed 
wired board 18 electrically), etc. in downstream equipment, for example. 

[0009] Electrical -part wearing equipment 12 contains in JP,10-163683.A the head migration equipment slack XY robot 22 
which moves the wearing head 20 which has a components holder, and the wearing head 20 to X shaft orientations and Y 
shaft orientations which intersect perpendicularly with X shaft orientations in a horizontal plane like the electrical-part 
wearing equipment of a publication. In one axis and the example of illustration, the wearing head 20 has the body of revolution 
prepared in the circumference of a perpendicular axis pivotable, and on the whole place periphery centering on axis of 
rotation of body of revolution, two or more components holders are formed by the equiangular distance, and it is moved one 
by one by rotation of body of revolution to a components maintenance stowed position. A components holder shall adsorb an 
electrical part with negative pressure, and shall be held. It is moved to the location of the arbitration within a horizontal plane 
by the XY robot 22. a components holder picks out an electrical part from the electrical-part feeder 16. and the wearing head 
20 equips a printed wired board 18 with it. In addition, [ the number of components holders / it may not be 
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indispensable to make two or more components holders hold to body of revolution, and a location may be fixed and 
established in the slide which constitutes XY robot, and / one ]. 

[0010] The patchboard conveyor 14 is explained. In drawing 3 , 30 is a frame. As shown in drawing 2 , the drive turning wheel 
slack drive pulley 32 is attached in the frame 30 pivotable with the revolving shaft 34 at the circumference of an axis right- 
angled and level in the substrate conveyance direction (it sets to drawing 2 and is a longitudinal direction). The turning wheel 
slack follower pulley 36 is attached in the location which was far apart fr^om the driving pulley 32 in the patchboard 
conveyance direction again pivotable with the revolving shaft 38 at the circumference of an axis parallel to axis of rotation of 
a driving pulley 32 at the frame 30, and the wrapping object slack round-head belt 40 is almost wound around these drive 
pulley 32 and the follower pulley 36. 

[001 1] As for the round-head belt 40, it is desirable for coefficient of friction to make from 0.3 or more and 0.4 or more 
ingredients, and it is made from this operation gestalt by rubber. The same is said of the round-head belt 54 mentioned later. 
By accomplishing annular [ endless ], the round-head belt 40 is a part between a driving pulley 32 and the follower pulley 36. 
and as the part located in the bottom is shown in drawing 3 , it shows migration to it while being carried on the back face 42 . 
prepared in the frame 30 and being supported from a lower part The back face 42 is constituted by the plate 44 of ^ 
immobilization on a frame 30. The plate 44 is made by an ingredient with low coefficient of friction, for example. Teflon, (trade 
name), is long and is prepared in parallel with the patchboard conveyance direction. The field which extends in parallel is 
established in a horizontal and the patchboard conveyance direction, they are" coated with Teflon, and it is good for a frame 
30 also as a back face. The part supported by the back face 42 of the round-head belt 40 is horizontally prolonged in the 
shape of a straight line. This part is called the straight-line-like section of the round-head belt 40. Moreover, the back face 
42 and the right-angled and perpendicular regulation side 46 are established in the frame 30, and it has prevented that the 
round-head belt 40 shifts to the inside (printed wired board 18 side). 

[0012] Said revolving shaft 34 is long and another drive pulley 50 is formed in the edge of the opposite side with the edge in 
which the driving pulley 32 was formed. Moreover, said revolving shaft 38 is also long, with the edge in which the driving 
pulley 50 was formed, another follower pulley 52 is formed in the edge of the opposite side, it is endless to these drive pulley 
50 and the follower pulley 52, and the round-head belt 54 which accomplishes annular is almost wound around them. The 
round-head belt 54 as well as said round-head belt 40 is carried on the back face 58 constituted with the plate 56 made from 
Teflon, it has the straight-line-like section horizontally prolonged in the shape of a straight line, and a gap is prevented 
according to the regulation side 60. Each straight-line-like section of the round-head belts 40 and 54 is arranged in the 
condition of estranging horizontally mutually and extending in parallel mutually. 

[0013] Driving pulleys 32 and 50 are rotated by the driving gear 64. A driving gear 64 is an electric rotation motor which is a 
kind of an electric motor, it makes a driving source the servo motor 66 which can control angle of rotation, is transmitted to 
a revolving shaft 34 by the rotation transport unit 74 in which rotation of a servo motor 66 contains the timing pulleys 68 and 
70 and a timing belt 72. and is rotated all at once by two driving pulleys 32 and 50. Thereby, two round-head belts 40 and 54 
are made to go around at this rate. A printed wired board 18 is carried on each straight-line-like section of the round-head 
belts 40 and 54, and the round-head belts 40 and 54 are conveyed from a lower part respectively in support of two places 
which were far apart in the direction parallel to the plate surface of a printed wired board 18. Therefore, at the time of 
conveyance by the round-head belts 40 and 54, a printed wired board 18 is conveyed with the acceleration below the 
acceleration decided by gravitational acceleration. Driving pulleys 32 and 50 and the follower pulleys 3(i and 52 constitute a 
turning wheel, the round-head belts 40 and 54 constitute a wrapping object slack belt, and a driving pu ley 32, the follower 
pulley 36. the round-head belt 40, and a driving gear 64 constitute the lower part conveyance unit 76, i\r\d constitute lower 
part conveyance unit 78 with another driving pulley 50, follower pulley 52, round-head belt 54. and driving gear 64 from an 
example of illustration. Two lower part conveyance units 76 and 78. are sharing the driving gear In addition, in drawing 2 , in 
order to illustrate driving pulleys 32 and 50. the follower pulleys 36 and 52 and the round-head belt 40, 'and 54 grades, 
illustration of a frame 30 is omitted. 

[0014] As shown in a frame 30 at drawing 3 , the substrate presser-foot sections 80 and 82 are formed above said bafck 
faces 42 and 58 at the patchboard conveyance direction and parallel, respectively. Although illustration is omitted on a frame 
30 again, while positioning and supporting the printed wired board 18 conveyed by the lower part conveyance units 76 and 78 
to the working area in a horizontal plane in an activity location, it is made to move upwards, and the positioning presser-foot 
equipment which is made to estrange from the round-head belts 40 and 54. and is pushed against the substrate presser-foot 
sections 80 and 82 is formed. 

[0015] As indicated in the ojjposite side as the outside of each straight-line-like section of the above-mentioned round-head 
belts 40 and 54. i.e., the side which counters mutually, at drawing 2 and drawing 3 , respectively, the flat belts 86 and 88 
which are kinds of a wrapping object slack belt are arranged, and the side conveyance units 90 and 92 are constituted. As for 
flat belts 86 and 88. it is desirable for coefficient of friction to make with 0.3 or more and 0.4 or more ingredients, and they 
are made from this operation gestalt by rubber. As annular [ endless ] is accomplished and it is shown in drawing 2 , a flat 
belt 86 is almost wound around the turning wheel slack drive pulley 94 and the follower pulley 96 which were formed in the 
circumference of a perpendicular axis pivotable. and has the part prolonged in the shape of a straight line horizontally [ it is 
parallel to the patchboard conveyance direction, and ]. This part is called the straight-line-like section of a flat belt 86. 
[0016] The rotation drive of the driving pulley 94 is carried out by the driving gear 98. A driving pulley 94 is a drive turning 
wheel. A driving gear 98 makes a servo motor 100 a driving source, and is transmitted to a driving pulley 94 by the rotation 
transport unit 108 in which rotation of a servo motor 100 contains the timing pulley 102,104 and a timing belt 106, and a flat 
belt 86 is made to go it around 

[001 7] The flat belt 86 is hung on the perpendicular sliding surface 1 10 prepared in the frame 30, as shown in drawing 3 . A 
sliding surface 1 10 is long in the patchboard conveyance direction, coating of an ingredient with low coefficient of friction, for 
example, the Teflon, (trade name) is carried out. and coefficient of friction is made low. A sliding surface 110 contacts the 
field of the opposite side, and supports [ medial surface /, i.e.. a flat belt. / the medial surface 88 of the straight-line-like 
section of a flat belt 86 ] a flat belt 86 from the opposite side in a flat belt 88. The part in which the sliding surface 1 10 of a 
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frame 30 was formed constitutes supporter material. 

[0018] A flat belt 88 has the straight-line-like section which is almost wound around the turning wheel slack drive pulley 112 
and the follower pulley 114, is prolonged in parallel with the patchboard conveyance direction like said flat belt 86, and is 
horizontally prolonged in the shape of a straight line, and is made to go around by carrying out the rotation drive of the 
driving pulley 1 12 by the driving gear 1 16. A driving pulley 112 is a drive turning wheel. A driving gear 1 16 contains the 
rotation transport unit 126 which has a servo motor 118, the timing pulley 120,122. and a timing belt 124 like a driving gear 
98. The side conveyance units 90 and 92 are arranged in the condition of separating distance in the direction parallel .to the 
level plate surface of a printed wired board 18. and it being arranged in it, and estranging mutually each straight-line-like 
section of flat belts 86 and 88. and extending in parallel mutually. In addition, the straight-line-like section of . a flat belt 88 is 
having migration of the sense which separates from a flat belt 86 regulated by the perpendicular regulation side 128 
established in the frame 30 as shown in drawing 3 . - * ' 

[0019] It is the straight-line-like section of the above-mentioned flat belt 88. and the part by the side of a flat belt 86 is 
energized by the sense which approaches a flat belt 86 with contact force grant equipment 140. Contact force grant 
equipment 140 has the idling ring slack press roller 144 grade which is a kind of a supporter 142 and two or more idling 
objects. As shown in drawing 3 , as for a supporter 142, a cross-section configuration constitutes the longitudinal 
configuration of L typeface, and the longitudinal direction is arranged in parallel with the straight-line-like section of a flat * 
belt 88. the direction where each straight-line-like section of the circumference 86 and 88 of a perpendicular axis. I.e., flat 
belts, is prolonged by two or more press rollers 144 in the arm of the level posture of L characters of a supporter 142. and 
alienation of these parts — pivotable, spacing is separated along with a straight line parallel to the straight-line-like section 
of a flat belt 88, and it is prepared in the circumference of an axis of rotation right-angled to the horizontal direction which is 
a direction by at equal intervals in the example of illustration. A flat belt 88 is hung on the press roller 144, and the press * 
roller 144 always touches the field of the opposite side in the flat belt 86 of the straight-line-like section of a flat belt 88. 
The flange 146 is formed in the both ends which were far apart in the direction of an axis of rotation of the press roller 144, ■ 
respectively, and separating from a flat belt 88 from the press roller 144 with these flanges 146 is prevented. 
[0020] It is prepared in the sense which every two pieces 148,150 of a lug separate distance in the vertical direction, and 
projects to the opposite side in a flat belt 88 in the arm of the perpendicular posture of L characters of a supporter 142, 
respectively to the both ends which were far apart in the direction parallel to the straight-line-like section of a flat belt 88. 
while the engagement projected part 152.154 protrudes on the longitudinal direction of a supporter 142, and parallel at the 
piece 148.150 of these lugs, respectively — migration — a member — the rotation member 156 -r- relativity — it is made to 
be engaged rotatable The rotation member 156 constitutes a longitudinal configuration, is arranged in parallel with the 
straight-line-like section of a flat belt 88, and is supported by shaft orientations rotatable at migration impossible with the 
support shaft 158 prepared in said frame 30 at the circumference of an axis parallel to the above-mentioned straight-line- 
like section. 

[0021] It is prepared in the sense which every two pieces 160.162 of a lug separate distance in the vertical direction, 
respectively in the both ends which were far apart in the* direction parallel to the straight-line-like section of a flat belt 88 of 
the rotation member 156. and projects to a supporter 142 side. A slot 164 is inclined and prepared in the sense which goes 
upwards,' so that it separates from a supporter 142, the slot 166 is formed in the vertical direction at the lower piece 162 of a 
lug, and fitting of the relative displacement of the above-mentioned engagement projected part 152,154 is made possible to 
the upper piece 160 of a lug. respectively. Between a supporter 142 and the rotation member 156. it is the elastic member 
which is a kind of energization equipment, and it is prepared and the spring member slack compression coil spring 170 (it is 
hereafter called a spring 170 for short) is energizing the supporter 142 to plurality and the sense which separates from the 
rotation member 156, i.e., the sense which goes to a flat-belt 86 side. A spring 170 is' connected to a supporter 142 and the 
energization force of the sense of facing to the press roller 144 from the straight-line-like section of a flat belt 88 at the 
straight-line-like section of a flat belt 86 is given. Two or more springs 170 separate spacing in the direction parallel to the 
straight-line-tike section of a flat belt 88, for example, are prepared at equal intervals. The limit of the migration of a 
supporter 142 based on energization of a spring 170 is prescribed by when the engagement projected part 152.154 engages 
with a slot 164,166. These engagement projected part 152,154 and the slot 164,166 constitute stopper equipment. 
[0022] The piston rod 182 of the air cylinder 180 which is a hydrostatic pressure cylinder as a kind of a driving source slack 
hydrostatic pressure actuator is connected with the rotation member 156 rotatable. The air cylinder 180 is attached in said 
frame 30 rotatable, and if a piston rod 182 is expanded, it will be rotated in the direction (it sets to drawing 3 and is a 
clockwise rotation) where the rotation member 156 separates from a flat belt 86. a supporter 142 will be moved with the 
rotation member 156, and it will be moved to the sense to which the press roller 144 separates from a flat belt 86. It is 
rotated until it strokes and passes and a piston is moved, and the rotation member 156 is evacuated from an operation 
location to the non-acting location shown in drawing 3 by the press roller 144. Also in the condition of being located in a 
non-acting location, the press roller 144 is maintained at the condition of having been hung on the press roller 144. and is 
located in a flat belt 88 by the non-acting location which is a location distant from the flat belt 86. and does not contact a 
printed wired board 18 from the operation location whose printed wired board 18 is pinched with a flat belt 86. Moreover, a 
printed wired board 18 will be separated from a flat belt 86 by that cause. In the condition that the press roller 144 is located 
in a non-acting location, the limit of the migration of a supporter 142 based on energization of a spring 170 is in the condition 
of having been prescribed by stopper equipment. 

[0023] If a piston rod 182 is shrunk, it will be rotated in the direction (it sets to drawing 3 and is a counterclockwise rotation) 
where the rotation member 156 approaches a flat belt 86. and a supporter 142 will be made to approach a flat belt 86 with it. 
Thereby, a flat belt 88 is made to approach a flat belt 86, contacts the side face of a printed wired board 18, pushes a printed 
wired board 18, and pushes against a flat belt 86. If flat belts 86 and 88 will be in the condition of pinching a printed wired 
board 18 from both sides parallel to the plate surface, a supporter 142 will be rotated to a supporter 142, not moving but the 
rotation member 156 compressing a spring 170 more than it. Therefore, according to the energization force of a spring 170. 
the press roller 144 forces a flat belt 88 on push, and forces a printed wired board 18 on a flat belt 86. The sliding surface 
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110 which supports a flat belt 86 can receive, that reaction force is transmitted to a flat belt 88 through a printed wired 
board 18, the printed wired board 18 of flat belts 86 and 88 is pinched, and this force is held. The rotation nriember 156 is 
rotated also in the approach direction to the location where the piston of an air cylinder 180 reaches a stroke end, and flat 
belts 86 and 88 are forced on a printed circuit board 18 by the force decided by the spring force of a spring 1 70. The spring 
force of a spring 170 is set up so that it may become the magnitude in which a printed wired board 18 cannot fall and the 
sum of each contact force of flat belts 86 and 88 and a printed wired board 18 can convey a printed wired board 18 with 
larger acceleration and deceleration than the acceleration and deceleration which can be attained depending on the weight of 
a printed circuit board, moreover, the air cylinder 180 — approach and alienation — equipment is constituted. 
[0024] Moreover, it is moved upwards, a supporter 142 being guided according to an operation of the slant face of a slot 164 
at a slot 166. when the rotation member 156 from the condition which pinched the printed wired board 18 of flat belts 86 and 
88 since it was formed so that it may be made to incline by the sense which goes upwards, so that a slot 164 separates from 
a supporter 142 and a slot 166 may be prolonged in the vertical direction is rotated to a supporter 142. Thereby, after the 
flat belt 88 has held the printed wired board 18, it is moved upwards, and the part supported with the round-head belt 54 of .a. 
printed circuit board 18 is made to estrange from the round-head belt 54. Although the part currently supported with the j 
round-head belt 40 of a printed wired board 18 is also moved upwards in connection with it this movement magnitude is 
small and a printed circuit board 18 is [ that you are only made to estrange slightly and ] from the round-head belt 40. 
[0025] This electrical-part wearing system is controlled by the control unit 190 shown in drawing 2 . A control unit 190 is 
constituted considering the computer which has the bus which connects PL! (processing unit). ROM, RAM, and them as a 
subject, and controls each servo motors 66, 100, and 118 of said lower part conveyance units 76 and 78 and the side 
conveyance units 90 and 92. and air cylinder 180 grade, and also it controls supply of the electrical part by the electrical- 
part feeder 10. wearing of the electrical part by electrical-part wearing equipment 12. etc. 

[0026] Next, actuation is explained. A printed wired board 18 is carried in to the patchboard conveyor 14 from the upstream 
equipment which is not illustrated, and is taken out after wearing of an electrical part to downstream equipment. If carrying in 
of the printed wired board 18 to the patchboard conveyor 14 and taking out are explained roughly Carrying in on the 
patchboard conveyor 14 from the upstream equipment of a printed wired board . 18. and taking' out to downstream equipment 
from the patchboard conveyor 14 It is carried out by the lower part conveyance units 76 and 78 while the printed wired board 
18 is equipped with the electrical part in the activity location'. Conveyance to an activity location from an' activity position in 
readiness and conveyance to a taking-out position in readiness from an activity location are performed by the side 
conveyance units 90 and 92 after wearing of the electrical part to a printed wired board 18. 

[0027] The steady state to which wearing of the electrical part to a printed wired board 18 is carried out is explained. At the 
time of wearing of an electrical part a printed wired board 18 is positioned in a horizontal plane by positioning presser-foot 
equipment and it is made to estrange it from the round-head belts 40 and 54. and it is being forced and fixed to the 
substrate presser-foot sections 80 and 82 of a frame 30. Moreover, the flat belt 86 of the side conveyance unit 90 is in a 
non-acting location, and will be separated from a printed wired board 18 by the flat belt 88 of the side conveyance unit 92. 
And the wearing head 20 of electrical-part wearing equipment 12 is moved to the location of the arbitration within a 
horizontal plane, an electrical part is picked out from the electrical-part feeder 16, and the components wearing part of a 
printed wired board 18 is equipped. In addition, in advance of wearing, two reference marks prepared o i the plurality prepared 
in the positioned printed wired board 18. for .example, the diagonal line, are picturized by image pick-up equipment It is 
moved by the XY robot 22 with the wearing head 20, a reference mark is picturized, a location gap of )[ shaft orientations 
each of two or more components wearing parts and Y shaft orientations is computed based on image pick-up. data, and image 
pick-up equipment is corrected at the time of wearing of the electrical part by the wearing head 20. 

[0028] Wearing of an electrical part ends during wearing of an electrical part, and while the printed wired board 18 located at 
the taking-out position in readiness is taken out to downstream equipment a printed wired board 18 is carried in to an 
activity position in readiness from upstream equipment. As for these, carrying in is performed coincidence or after taking out 
of a printed wired board 18. The printed wired board 18 equipped with an electrical part can perform taking out of the printed 
wired board 18 with which carrying in of the new printed wired board 18 and wearing were able to be managed by the lower 
part conveyance units 76 and 78, without being made to estrange from the round-head belts 40 and 54. and barring wearing 
of the electrical part to a printed wired board 18. 

[0029] Suppose that carrying in and taking out of a printed wired board 18 are performed to coincidence. The printed wired 
board 18 located in" a taking-out position in readiness as a two-dot chain line shows to drawing 2 is laid on the round-head 
belt 40 of the lower part conveyance units 76 and 78. and 54, and the flat belt 88 of the side conveyance unit 92 is in a non- 
acting location. And a servo motor 66 is started, the round-head belts 40 and 54 are made to go around by the direction 
shown in drawing 2 by the arrow head A. and it changes on the round-head belt 40 and 54, and the printed wired board 18 
conveyed by substrate conveyor of upstream equipment is conveyed to an activity position in readiness, as an alternate long 
and short dash line shows to drawing 2 . Moreover, the printed wired board 18 located in a taking-out position in readiness is 
conveyed with the round-head belts 40 and 54, and changes to the substrate conveyor of downstream equipment. Under the 
present circumstances, the synchronousr control of each servo motor 100,118 of the side conveyance units 90 and 92 is 
carried out to a servo motor 66, and flat belts 86 and 88 are made to go around at this rate in the condition of having 
separated from the printed wired board 18. synchronizing with the round-head belts 40 and 54, and play the role to which it 
shows migration of a printed wired board 18. The flat belt 88 is separated from the printed wired board 18 under electrical- 
part wearing, and can also leave a flat belt 86. and even if it makes flat belts 86 and 88 go around, there is no trouble in 
wearing of the electrical part to a printed wired board 18. In order that the round-head belts 40 and 54 may support a printed 
wired board 18 from a lower part, a printed wired board 18 is conveyed with the acceleration and deceleration below the 
acceleration which can be attained, and below deceleration depending on own weight, and that of acceleration and 
deceleration is not large, but it is convenient in order for what is necessary to be just to perform carrying in of a printed 
wired board 18. and taking out by the time wearing of the electrical part to a printed wired board 18 is completed. By control 
of the amount of conveyances of the printed wired board 18 by the lower part conveyance units 76 and 78. a printed wired 
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board 18 is carried in to an activity position in readiness, and is taken out from a taking-out position in readiness. 
[0030] If wearing of an electrical part is completed, positioning will be canceled, while a printed wired board 18 Is moved 
below by positioning presser-foot equipment and supported with the round-head belts 40 and 54. It is rotated in the direction 
where the rotation member 156 of contact force grant equipment 140 approaches a flat belt 86 in this condition, and while 
the press roller 144 pushes a flat belt 88 and pushes against a printed wired board 18. a printed wired, board 18 is forced on a 
fiat belt 86, and the printed wired board 18 of flat belts 86 and 88 is pinched from both sides parallel to a plate surface, and is 
held. 

[0031] Flat belts 86 and 88 are held on both sides of the printed wired board 18 located in an activity position in readiness 
and an activity location, respectively. Flat belts 86 and 88 make a printed wired board 18 raise and estrange from the round- 
head belts 40 and 54 while being contacted to a printed wired board 18 by the contact force which a printed wired board 18 
cannot fall and can convey a printed wired board 18 with larger jacceleration and deceleration than the acceleration. and 
deceleration which can be attained depending on the weight of a printed wired board 18. And the synchronousr control of the 
servo motor 100,1 18 is carried out, flat belts 86 and 88 are made to go around at this rate, and the printed wired board 18 
located in an activity position in readiness and an activity location is conveyed quickly to an activity location'and a taking- 
out position in readiness, respectively. Under the present circumstances, although the round-head belts 40 and 54 have 
stopped, it is made to estrange slightly the part currently supported by the round-head belt 40 from jthe round-head- belt 40, 
and the contact load is mitigated, and since it is made to estrange the part currently supported by the roUnd-head belt 54 of 
a printed circuit board 18 from the round-head belt 54. a printed wired board 18 is conveyed smoothly, without being barred 
with the round-head belts 40 and 54. A printed wired board 18 is stopped by control of the amount of conveyances of the . 
printed wired board 18 by the side conveyance units 90 and 82 in an activity location. 

[0032] After conveyance, the rotation member 156 is rotated, the press roller 144 is moved to the sense estranged from a 
printed wired board 18 in an activity location, and grasping of the printed wired board 18 by flat belts 86 and 88 is canceled. 
Then, it is raised while a printed wired board 18 is positioned in a horizontal plane by positioning presser-foot equipment, and 
it is pushed against the substrate presser-foot sections 80 and 82. and wearing of the electrical part to a printed wired board 
18 is performed in the condition. 

[0033] Thus, since a printed wired board 18 is quickly conveyed from an activity position in readiness and an activity location 
to an activity location and a taking-out position in readiness, respectively, the time amount which the shift with the printed 
wired board with which wearing of an electrical part was able to be managed, and the printed wired board 18 by which it is 
equipped with an electrical part next takes can be short, and can end, and it can raise the wearing efficiency of an electrical 
part The substrate conveyor conveyed in support of a printed wired board from a lower part For example, 2 sets. While 
having equipped with the electrical part the printed wired board which prepared in juxtaposition and was carried in by one . 
substrate conveyor and taking out the printed wired bdard with which wearing of an electrical part was able to be managed 
from the substrate conveyor of another side Next, if the printed wired board equipped with an electrical part is carried in and 
it is made to stand by in preparation for wearing of an electrical part, wearing of the electrical part to the following printed 
wired board can be immediately started after wearing termination of an electrical part. However, in this case, 2 sets of 
substrate conveyors are required, and while cost becomes high, a large installation tooth space is required. The wearing 
efficiency of an electrical part can be raised suppressing increase of cost or an installation tooth space, if it is made to • 
perform the shift with the printed wired board 18 with which wearing of an electrical part was able to be managed by [ as / in 
the patchboard conveyor 14 of this operation gestalt ] . conveying a printed wired board 18 quickly, and the printed wired 
board 18 by which it is equipped with an electrical part next quickly to it 

[0034] In the above-mentioned operation gestalt, although contact force grant equipment 140 was constituted so that a 
printed wired board 18 might be made to estrange from the round-head belts 40 and 54 while it forced the flat belt 88 on the 
side face of a printed wired board 18 with the press roller 144. it is not indispensable, and may be contacted. [ of making it . 
estrange from the round-head belts 40 and 54 ] The example is shown in drawing 4 . 

[0035] The contact force grant equipment 200 of this operation gestalt has a supporter 202 arid two or more press roller 204 
grades. The supporter 202 is supported by nothing and the frame 30 rotatable with the support shaft 206 in the longitudinal 
configuration at the circumference of an axis parallel to the straight-line-like section of a flat belt 88. Two or more press 
rollers .204 are attached in the location which separated the equal distance along with the straight line paralle.l to the above- 
mentioned straight-line-like section of a supporter 202 pivotable at the circumference of a perpendicular axis. The migration 
member slack rotation member 210 is attached in the support shaft 206 rotatable again, and the supporter 202 is energized 
by the sense estranged from the rotation member 210 by the elastic member slack compression coil spring 212 which is a 
kind of the energization equipment arranged between the rotation members 210. The limit of rotation of the supporter 202 by 
energization of a spring 212 is prescribed by when the engagement section 214 prepared in the supporter 202 engages with 
the rotation member 210. The part with which these engagement section 214 and the engagement section 204 of the rotation 
member 210 engage constitutes stopper equipment 

[0036] The piston rod 220 of an air cylinder 218 attached in the frame 30 rotatable is connected with the rotation member 
210 rotatable. If a piston rod 220 is shrunk, while the rotation member 210 will be rotated by the sense estranged from a flat 
belt 86 (illustration is omitted in drawing 4 ), a supporter 202 is followed and rotated by the rotation member 210. and it is 
located by the non-acting location where a flat belt 88 does not contact a printed wired board 18, If a piston rod 220 is 
expanded, the rotation member 210 will be rotated by the sense close to a flat belt 86. A flat belt 88 is made to approach a 
flat belt 86. and a supporter 202 contacts a printed wired board 18. and it is rotated with the rotation member 210 until it will 
be in the condition of pinching the printed wired board 18 of flat belts 86 and 88. After pinching the printed wired board 18 of 
flat belts 86 and 88. a supporter 202 does not move, but it rotates to a supporter 202, the rotation member 210 compressing 
a spring 212, and the press roller 204 holds on both sides of a printed wired board 18 by the contact force it is decided by 
the energization force of a spring 212 in a flat belt 88 that push and flat belts 86 and 88 will be. this operation gestalt — 
setting — an air cylinder 218 — approach and alienation — equipment is constituted. When a supporter 202 rotates, the 
frame 30 is formed so that it may not interfere with a supporter 202. In addition, each driving gear of every two lower part 
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conveyance units and a side conveyance unit is sharing the driving source slack servo motor, and the round-head belt and 
flat belt of each unit always synchronize, and are made to go around at this rate in this operation gestalt. Other 
configurations are the same as the above-mentioned operation gestalt. give the same sign to the component which succeeds 
in the same operation, and omit explanation. 

[0037] When a printed wired board 18 is carried in to an activity position in readiness from upstream equipment and is taken 
out from a taking-out position in readiness to downstream equipment, the flat belt 88 is located by the non-acting location, 
and a printed wired board 18 is carried in by the lower part conveyance unit, and is taken out. Moreover, in order to share a 
servo motor, the flat belts 86 and 88 of a side conveyance unit are made to go around at the round-head belts 40 and 54 and 
this rate, and play the role which guides a printed wired board 18. At the time of conveyance to an activity location from the 
activity position in readiness of a printed wired board 18, and conveyance to a taking-out position in readiness from an 
activity location, the printed wired board 18 of the flat belts 86 and 88 of a side conveyance unit is pinched from the side, 
and they convey it quickly at it. Although conveyed by the side conveyance unit in the condition of having appeared in the 
round-head belts 40 and 54 of a jower part conveyance unit, the round-head belts 40 and 54 of a. lower part conveyance unit 
are made to go around synchronizing with flat belts 86 and 88 by common use of a driving source, and, as for a printed wipd 
board 18, do not bar migration of a printed wired board 18 by it 

[0038] In each above-mentioned operation gestalt. although the spring 170,212 which constitutes energization equipment Was 
connected to the supporter 142,202 holding the press roller 144.204, an idling object may be established movable to a 
supporter and energization equipment may be formed between an idling object and a supporter, moreover, approach and 
alienation — equipment may be omitted. Those examples are explained based on drawing 5 thru/or drawing 7 . 
[0039] In the patchboard conveyor 226 of this operation gestalt As roughly shown in drawing 5 . 2 sets of side conveyance 
units 228.230 and 2 sets of tower part conveyance units 232.234 Although it is constituted like said side conveyance units 90. 
and 92 and the lower part conveyance units 76 and 78. the same sign is given to a corresponding part and explanation is 
omitted, the dimension of the patchboard conveyance direction (direction shown by the drawing Nakaya mark B) is made a 
little larger than a working area. Moreover, in the patchboard conveyance direction of the patchboard conveyor 226, the 
upstream and the downstream are adjoined, respectively, and every 2 sets of the upstream conveyance units 236.237 and 
the downstream conveyance units 238,239 are prepared. The upstream conveyance unit 236.237 constitutes the upstream 
substrate conveyor slack upstream, patchboard conveyor 270. and the downstream conveyance unit 238.239 constitutes the 
downstream substrate conveyor slack downstream patchboard conveyor 272. These conveyances units 236-239 are 
constituted like the lower part conveyance unit, have a round-head belt, and convey it in support of a printed wired board 18 
from a lower part. Moreover, each driving gear of every 2 sets of side conveyance units 228,230 and the lower part 
conveyance unit 232,234 is sharing the driving source, and the upstream conveyance unit 236,237 and the downstream 
conveyance unit 238,239 have the driving source slack servo motor of dedication, respectively. 

[0040] In order to stop the printed wired board 18 conveyed by the side conveyance unit 228.230 in the electrical -part 
stowed position of a working area, the substrate detection equipn:ient slack patchboard detection equipment 274 which 
detects a printed wired board 18 is formed. Patchboard detection equipment 274 has the 1st patchboard sensor 276 of 
substrate sensor slack, and the 2nd patchboard sensor 278, and these sensors 276,278 shift a location in the patchboard 
conveyance direction, and it is formed. In this operation gestalt, the sensor 276,278 is constituted by 1he photoelectrical 
sensor slack reflective mold sensor which is a kind of a noncontact sensor, and emits a signal which \< different by the case 
where a printed wired board 18 exists and light is reflected, and the case where a printed wired board 18 does not exist and 
light is not reflected. The signal of the 1st and 2nd patchboard sensor 276,278 is stopped by conveyance, when it is inputted 
into the control unit which controls the patchboard conveyor 226 concerned, and the 1st patchboard sensor 276 formed in 
the upstream in the patchboard conveyance direction detects a printed wired board 18, the bearer rate of the printed wired 
board 18 by the side conveyance unit 228,230 is decelerated and the 2nd patchboard sensor 278 detects a printed wired 
board 18. 

[0041] As shown in drawing 6 and drawing 7 , the supporter 242 of the contact force grant equipment ^40 formed in the 
patchboard conveyor 226 of this operation gestalt is arranged in the straight-line-like section of the flat belt 88 of nothing 
and the side conveyance unit 228,230. and parallel in the longitudinal configuration, and two or more press rollers 244 are 
held at the supporter 242. It extends in the straight-line-like section of a flat belt 88, and parallel, and while the slot 246 
which carries out opening to a flat-belt 88 side is formed, fitting is carried out to the supporter 242 pivotable [ two or more 
press rollers 244 ] and movable. 

[0042] that relative displacement to the slot 254.256 formed in the side attachment wall 250,252 of the pair which 
demarcates the slot 246 of a supporter 242, respectively is possible for it while each revolving shaft 248 of two or more 
press rollers 244 is made to project from the both-ends side of the direction of axis of rotation of the press roller 244, and 
relativity — fitting is carried out pivotable. the direction where, as for two or more press rollers 244, the straight-line-like 
section of each flat belts 86 and 88 (illustration of a flat belt 86 is omitted) of two side conveyance units 228.230 is 
prolonged, respectively, and alienation of each straight-line-like sections — it is prepared pivotable and prepared in the 
circumference of axis of rotation right-angled and perpendicular to a direction at equal intervals in the example of illustration. 

[0043] The slot 254.256 is formed in the right-angled and level direction to the straight-line-like section of a flat belt 88. and 
the press roller 244 is energized by the sense close to the straight-line-like section of a flat belt 88 by the elastic member 
slack compression coil spring 258 which is a kind of the energization equipment by which fitting was carried out into the slot 
254.256 while it is held movable in this direction by the supporter 242. The limit of relative displacement to the supporter 242 
based on the energization force of a spring 258 of the press roller 244 is prescribed by when a revolving shaft 248 contacts 
the end face of a slot 254,256. These revolving shafts 248 and a slot 254.256 constitute stopper equipment. 
[0044] It does not have equipment, but a supporter 242 fixes a location and is prepared, the contact force grant equipment 
240 of this operation gestalt — approach and alienation — the press roller 244 and slot 254.256 grade The location where 
the press roller 244 had migration regulated by stopper equipment, i.e.. the protrusion location most projected from the 
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supporter 242 to the flat-belt 88 side. While being able to maintain the condition that the periphery section of the press roller 
244 engaged with the projection and the flat belt 88 from the supporter 242, also in the condition of being located in any with 
the lead-in location which withdrew into the sense which separates from a flat belt 88 from the protrusion location In. the 
condition of the press roller 244 projecting and being located in a location, it is prepared so that the distance between a flat 
belt 86 and 88 may become a little shorter than the distance of a direction parallel to the plate surface of a printed wired 
board. In addition, between the both ends projected from vertical both sides of the supporter 242 of a revolving shaft 248, 
and vertical both sides of the press roller 244 and a side attachment wall 248.250, the plate 260,262,264.266 was forfned. 
respectively, and it has prevented that the press roller 244 inclines. 

[0045] In this operation gestalt, the printed wired board 18 of each flat belts 86 and 88 of the side conveyance unit 228.230 
is pinched from the both sides of a direction parallel to a plate surface in a working area, and it is equipped with an, electrical 
part in the condition of having been supported from the lower part with each round-head belts 40 and 54 of the lower part, 
conveyance unit 232,234. The upstream patchboard conveyor 270 is made into the condition that the side conveyance unit 
228.230 .can convey a printed wired board 18 while it receives a printed wired board 18 from upstream equipment. Each . 
round-head belt of the upstream conveyance unit 236.237 As it is made to go around at this rate' by the synchronousr 
control of a driving source and an alternate long and short dash line shows to drawing 5 The edge by the side of the 
patchboard conveyor 226 engages a printed wired board 18 with the edge by the side of 2 sets of upstream conveyance units 
236.237 of each flat belts 86 and 88 of the side conveyance unit 228.230. It sends until it will be in the condition which can 
be conveyed by the side conveyance unit 228.230. and a printed wired board 18 is made to stand by in preparation for 
carrying in to a working area in this condition. Under the present circumstances, the side conveyance unit 228,230 and the 
lower part conveyance unit 232,234 are convenient even if wearing of an electrical part is performed to the printed wired 
board 18 which was stopped and was pinched. 

[0046] The printed wired board 18 with which wearing of an electrical part was able to be managed is taken out from the 
patchboard conveyor 226 to the downstream patchboard conveyor 272, and when carrying in to the working area of the 
patchboard conveyor 226 the printed wired board 18 equipped with an electrical part next the flat belts 86 and 88 of the side 
conveyance unit 228.230 and the round-head belts 40 and 54 of the lower part conveyance unit 232,234 are made to 
synchronize and go around. The press roller 244 of contact force grant equipment 240 Since it is prepared so that the 
distance between a flat belt 86 and 88 may become a little shorter than the distance of a direction parallel to the plate 
surface of a printed wired board 18 in the condition of being located in a protrusion location. The printed wired board 18 in 
which it is located by the working area and which is equipped with an electrical part It is inserted by flat belts 86 and 88. 
where it resisted the energization force of a spring 258 and the press roller 244 is moved to a lead-in location side from a 
protrusion location. By energization of a spring 258 Depending on own weight, it is quickly taken out with larger acceleration 
and deceleration thian the acceleration and deceleration which can be attained to the downstream patchboard conveyor 272. 
[0047] In parallel to this taking out. the printed wired board 18 which is laid on each round-head belt of the upstream 
conveyance unit 236.237, and is made to engage with the edge by the side of the upstream conveyance unit 236.237 of each 
fiat belts 86 and 88 of the side conveyance unit 228,230 advances to between flat belts 86 and 88 by the circumference of 
flat belts 86 and 88, theirs is pinched, and is quickly carried in to a working area by energization of a spring 258 with large 
acceleration and deceleration. 

[0048] If the edge of the downstream is detected by the 1st patchboard sensor 276 in the conveyance direction of a printed 
wired board 18, a bearer rate will be slowed down, if detected by the 2nd patchboard sensor 278. conveyance will be stopped 
and a printed wired board 18 will be stopped by the electrical-part stowed position of a working area. And in advance of 
wearing of an electrical part, two or more reference marks prepared in the printed wired board 18 are picturiziad by image 
pick-up equipment, X shafts each of two or more electrical-part wearing parts and a location gap of Y shaft orientations are 
computed, and it is corrected at the time of electrical-part wearing. In taking out of a printed wired board 18, and the case of 
carrying in, the round-head belts 40 and 54 are moved by flat belts 86 and 88 and this **, and do not bar migration of a 
printed wired board 18, and prevent fall in support of a printed wired board 18 from a lower part 

[0049] It is not necessary to operate the upstream conveyance unit 236.237 and the downstream conveyance unit 238.239 at 
the time of carrying in of a printed wired board 18, and taking out. and to operate them at it. It is because it can send out to 
the downstream conveyance unit 238.239 by the side conveyance unit 228.230 of a pair as a two-dot chain line shows the 
printed wired board 18 which can convey by the side conveyance unit 228.230, and is in a working area to drawing 5 even if 
the edge by the side of the patchboard conveyor 226 of the printed wired board 18 carried in to a working area is made to 
engage with the edge of each flat belts 86 and 88 of the side conveyance unit 228.230 of a pair and it does not make the 
round-head belt of the upstream conveyance unit 236,237 go around. The taken-out printed wired board 18 is conveyed by 
the downstream conveyance unit 238,239 to downstream equipment Under the present circumstances, each round-head belt 
of the downstream conveyance unit 238.239 is made to go around at this rate, by the synchronousr control of a driving 
source. The upstream patchboard conveyor 270 and the downstream patchboard conveyor 272 may think that upstream 
equipment and downstream equipment are constituted, respectively. In addition, each driving gear of every 2 sets of side 
conveyance units and a lower part conveyance unit may carry out the synchronousr control of the driving source, when 
making it into the equipment of dedication of a driving source and making every 2 sets of flat belts and round-head belts go 
around Moreover, it is good also considering a driving source as common use about each driving gear of 2 sets of upstream 
conveyance units 236,237. The same is said of 2 sets of downstream conveyance units 238.239. Furthermore, patchboard 
detection equipment shall have one patchboard sensor, and you may make it stop conveyance of the printed wired board by 
the side conveyance unit based on detection of the printed wired board by the one patchboard sensor at the time of carrying 
in to the working area of a printed wired board, 

[0050] You may make it convey in support of a printed wired board 18 only from a lower part. The example is explained based 
on drawing 8 thru/or drawing 10 . In addition, the same sign is given to the component which succeeds in the same operation 
as the patchboard conveyor of each above-mentioned operation gestalt. and explanation is omitted. The patchboard 
conveyor of this operation gestalt has 2 sets of conveyance units 280 (only one conveyance unit 280 is illustrated by drawing 



http://www4.ipdl.jpo.go jp/cgi-bin/tran^web.cgi.ejue 



2004/09/07 



11/14 y<—iy 



8 ). These conveyances unit 280 decides to be prepared over an activity standby area, a working area, and a taking-out 
standby area similarly here in the operation gestalt shown in drawing 1 thru/or drawing 3 . These conveyances unit 280 was 
constituted like said lower part conveyance units 76 and 78, respectively, and is equipped with the round-head belt 282, the 
driving pulley which is not illustrated, the follower pulley, and the driving gear. As shown in drawing 10 . the round-head belt 
282 is hung on two or more guide idlers 284 and level back faces 286 which were prepared in the frame 30. and has level and 
the straight-line-like section prolonged in the shape of a straight line, while it is almost wound around a driving pulley and a 
follower pulley, Pivotable, the equal distance is separated in the patchboard conveyance direction, and the guide idler 284 is 
formed in it at the circumference of an axis right-angled and level in the straight-line-like section of the round-head belt 
282. It is made to have the migration barred while it is prepared in the location a little lower than the upper limit side of the 
part which supports the round-head belt 282 of a guide idler 284, and coating of the Teflon is carried out. coefficient of 
friction is made low and a back face 286 supports the round-head belt 282 from a lower part. 

[0051] A printed wired board 18 is carried on 2 sets of round-head belts 282 of the conveyance unit 280. and although 
supported and conveyed from a Ipwer part, a printed wired board 18 is forced on two round-head belts 282 by 2 sets of . . 
contact force grant equipments 290 (1 set is illustrated by drawing 9 ). It is a direction parallel to the patchboard conveyance 
direction, and fitting of the guide rod 292 is carried out to the frame 30 movable in the vertical direction through bearing 
294.296 at two places which were far apart in the direction parallel to the straight-line-like section of the round-head belt • 
282, respectively. Bearing 294.296 rolls and is slide bearing. 

[0052] The supporter 298 is formed while the upper limit section of these guide rods 292 is made to project upwards from a 
frame 30 over the round-head belt 282. A supporter 298 is held at that two or more idling object slack balls 300 are pivotable 
and extract impossible while the both ends of nothing and a longitudinal direction are supported by the guide rod 292 and it is 
located in them above the round-head belt 282 in a longitudinal configuration. The ball 300 is pivotable and is arranged in the . 
circumference of various axes pivotable around almost level axis of rotation right-angled to the direction where the part of 
the shape of a straight line of the round^head belt 282 is prolonged. These balls 300 are held at equal intervals in the 
direction parallel to the patchboard conveyance direction at a supporter 298, and are made to project to small distance and a 
lower part from the round-head belt 282 of a supporter 298, and the inferior surface of tongue which, counters. Moreover, 
while being made for each lower limit section of two. guide rods 292 to begun to be prolonged from a frame 30 to a lower part 
it is connected in the patchboard cpnveyance direction by the tabular long connection member 318, and is made to go up and 
down in one. 

[0053] a frame 30 is adjoined at the part in which the guide rod 292 was formed as shown at drawing 9 again, and an air . 
cylinder 304 prepares, respectively — having — approach and alienation — equipment is constituted. An air cylinder 304 is a 
single acting cylinder, the piston rod 306 is stopped by the supporter 298 and the piston 308 is energized by the sense with 
which a supporter 298 approaches the round-head belt 282 18, i.e., a printed wired board, by the elastic member slack 
compression coil spring 310 which is a kind of energization equipment. The limit of migration of the supporter 298 by 
energization of this spring 3lO is prescribed by when a supporter 298 contacts, the top face of a frame 30. The frame 30 
constitutes stopper equipment, and after the supporter 298 has contacted the top face of a frame 30. the top face of the 
round-head belt 282 and the inferior surface of tongue of a ball 300 are mostly located in the same side. 
[0054] the air room 312 established in the piston 308 bottom of an air cylinder 304 — electromagnetic control — a valve — 
electromagnetism — you are made alternatively open for free passage by the source 316 of air, and atmospheric air, and a 
piston 308 resists the energization force of a spring 310 by supply of air. it is raised by the change of i directional selecting 
valve 314, and a supporter 298 is moved to the sense estranged from the round-head belt 282. an air cylinder 304 — 
approach and alienation — equipment is constituted. The limit of migration of the sense where it estraiiges from the round- 
head belt 282 of a supporter 298 is prescribed by when said connection member 318 prepared in the edge projected from the 
frame 30 of a guide rod 292 to the lower part contacts a frame 30. ' 
[0055] When a printed wired board 18 is carried on the round-head belt 282. it is made to estrange a supporter 282 from the 
straight-line-like section of the round-head belt 282 by the air cylinder 304. The air room 312 is made open for free passage 
by the source 316 of air, a piston 308 is moved upwards and a larger clearance than the thickness of a printed wired board 
18 is prepared in the clearance which permits penetration of a printed wired board 18 between a ball 300 and the round-head 
belt 282, and the example of illustration. At the time of carrying in of the printed wired board 18 to an activity standby area, 
you are made to estrange a ball 300 from the round-head belt 282, and even after a printed wired board 18 is made to 
advance to between a ball 300 and the round-head belt 282 and is carried on the round-head belt 282. a ball 300 is made 
into a condition [ having esti^anged from the round-head belt 282 ]. the round-head belt 282 is made to go around, and a 
printed wired board 18 is conveyed with the acceleration below the acceleration decided by gravitational acceleration. In 
parallel to carry^ing in to the activity standby area of a printed wired board 18, the printed wired board 18 of a taking-out 
standby area is taken out. 

[0056] When conveying a printed wired board 18 from an activity standby area to a working area, a ball 300 is contacted on 
the top face of the printed wired board 18 currently supported from the lower part by the part prolonged in the shape of [ of 
the round-head belt 282 ] a straight line, electromagnetism — a directional selecting valve 314 is switched, the air room 312 
of an air cylinder 304 is wide opened by atmospheric air, a piston 308 is dropped by energization of a spring 310, a supporter 
298 is made to approach a frame 30, and a ball 300 is contacted on the above-mentioned top face of a printed wired board 
18. A ball 300 is contacted to a printed wired board 18 by the force decided by the spring force of a spring 310. In addition to 
a self-weight, a printed wired board 18 is contacted to the round-head belt 282 by the contact force based on the spring 
force of a spring 310, and is quickly moved by the acceleration exceeding the acceleration decided by gravitational 
acceleration. 

[0057] A printed wired board 18 is stopped by the activity location by control of the amount of conveyances of the printed 
wired board 18 by the round-head belt 282. or detection of the printed wired board 18 by the sensor. Air is supplied to the air 
room 312 of an air cylinder 304 after a halt, a supporter 298 is raised until the connection member 318 contacts a frame 30. 
and a bait 300 is made to estrange from a printed wired board 18 (round-head belt 282). By the positioning presser-foot 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2004/09/07 



12/14 K— y 



equipment (illustration abbreviation) formed in the working area in the condition, a printed wired board 18 is raised while it is • 
positioned, and it is pushed against a ball 300 while being raised from the round-head belt 282. And the reference mark 
prepared in the printed wired board 18 in this condition is picturized, and a printed wired board 18 is equipped with an 
electrical part. A ball 300 functions also as the substrate presser-foot section which presses down a printed wired board 18. 
After wearing termination of an electrical part, while a printed wired board 18 is dropped and being laid oh the round-head 
belt 282, a ball 300 is contacted to a printed wired board 18, and is taken out quickly to a taking-out standby area. As for 
conveyance to a taking-out standby area from a working area, the printed wired board 18 with which wearing of an electrical 
part was able to be managed is quickly performed in parallel to conveyance to a working area from the activity standby area 
of a printed wired board 18. At the time of wearing of an electrical part, since a printed wired board 18 is raised from the 
round-head belt 282, in parallel to wearing of an electrical part, carrying in to the activity standby area of a printed wired 
board 18 and taking out from a taking-out standby area can be performed. 

[0058] In the operation gestalt shown in drawing 8 thru/or drawing 10 , it may be made to perform carrying in to a working 
area from the activity standby area of a printed wired board 18, conveyance to a taking-out standby area from an activity 
standby area, and taking out to downstream equipment from a taking-out standby area quickly in parallel. Moi^eover, that 
crossing the conveyance unit 280 to an activity standby area, a working area, and a taking-out standby area, namely, locating 
a printed wired board 18 in three sheets and a serial prepares over a field may prepare in a field shorter than it rather than it 
is indispensable, anyway, in case a printed wired board 18 is conveyed by the conveyance unit 280 and a printed wired board 
18 is carried on the round-head belt 282 If a printed wired board 18 is conveyed with the acceleration exceeding the 
acceleration which a ball 300 is made Into the condition of having estranged from the round-head belt 282, and is decided by 
gravitational acceleration A ball 300 will be made into a condition [ having estranged from the round-head belt 282 ] if it 
conveys with the acceleration below the acceleration which a ball 300 is contacted to a printed wired board 18. and it is 
made for a spring 310 to have a printed wired board 18 energized, and is decided by gravitational acceleration. 
[0059] in addition, ** by which it is chosen and conveyed whether a printed wired board 18 is pinched from a direction 
parallel to a plate surface in each above-mentioned operation gestalt or it is supported from a lower part — only by being 
inserted from a direction parallel to a plate surface, you may make it conveyed although it was like For example, in each 
operation gestalt shown in drawing 1 thru/or drawing 7 , a lower part conveyance unit is omitted and only a side conveyance 
unit is prepared, respectively. However, in case the printed circuit board of wrapping objects [, such as a flat belt which 
constitutes a side conveyance unit, ] is made to pinch from the side or is released on them, the supporter material which 
supports a printed circuit board from a lower part is prepared. Although this supporter material is prepared between the side 
conveyance units of a pair and touches the printed circuit board at the time of support of a printed circuit board with a 
wrapping object, or release, when other, it is good also as a member which evacuates and does not contact a printed circuit 
board, or good also as a member which always touches the printed circuit board. The back face of supporter material makes 
coefficient of friction low, and it is made not to bar migration of a printed circuit board in the case of the latter. Or prepare 
the supporter material which supports a printed circuit board from a lower part (also in case of guide member which guides a 
printed circuit board in the side desirably), and the printed circuit board of the wrapping object of a substrate conveyor is 
made to pinch in the condition of having been supported by the supporter material, or you may make it make the equipment . 
which supplies a printed circuit board to a substrate conveyor, or the equipment which receives a printed circuit board from 
a substrate conveyor release, respectively. 

[0060] moreover, the raiser thru/or alienation which makes a printed wired board 18 raise and estrange from the round-head 
belts 40 and 54 while contact force grant equipment 140 functions as contact force grant equipment in the operation gestalt 
shown in drawing 1 thru/or drawing 3 , although he was trying to function as equipment the side which you are made to 
estrange from one round-head belt with the contact force grant equipment of a printed wired board with such contact force 
grant equipment — the opposite side — a raiser thru/or alienation — it is desirable to form equipment, to raise a printed 
wired board from the round-head belt of another side, and to make it make it estrange. A raiser has a supporter, a press 
roller, and a spring contained like contact force grant equipment 140. and a supporter is replaced with the rotation member 
156 and held by a slot 164,166, the two same slots as the engagement projected part 152.154, and two engagement projected 
parts movable by the frame. Moreover, the spring force of a spring is made weaker than the spring of contact force grant 
equipment. It is moved upwards, a supporter forcing [ in / when a rotation member is further rotated from the condition of 
the rotation member of contact force grant equipment having been rotated by the air cylinder, and having pinched the printed 
wired board of two flat belts, the spring of a raiser is compressed first, and / a press roller ] a flat belt on a printed wired 
board according to the spring force of a spring, and is parallel to the plate surface of a printed wired board, while a side is 
made to estrange from a round-head belt The spring of contact force grant equipment is compressed by rotating a rotation 
member further. In a press roller, a flat belt is moved [ force / of a spring / spring ] for a supporter to the ****** upper part 
with push by the printed wired board 18. It is parallel to the plate surface of a printed wired board, and also a way. side is 
made to estrange from a round-head belt and while a printed wired board is made to also estrange either of two round-head 
belts certainly, contact force is given among 2 sets of flat belts. 

[0061] Furthermore, although contact force grant equipment 290 was formed in the both sides of a direction parallel to the 
plate surface of a printed wired board 18 in the operation gestalt shown in drawing 8 thru/or drawing 10 . you may prepare 
only in one side. 

[0062] Moreover, although contact force grant equipment 140,200.240 was constituted in each operation gestalt shown in 
drawing 1 thru/or drawing 7 so that a spring 1 70,21 2,258 might give the energization force to the press roller 1 44.204.244, 
you may make it energize the press roller 144,204,244 based on the actuation load of a hydrostatic pressure cylinder, for 
example, an air cylinder. For example, in the operation gestalt shown in drawing 1 thru/or drawing 3 . while omit a spring 170, 
form a supporter 142 and the rotation member 156 in one. making it rotate by the air cylinder 180, approaching a flat belt 86 
and making it estrange the press roller 144. a flat belt 88 is made to be forced on a printed wired board 18, and contact force 
is given, an air cylinder — as energization equipment — approach and alienation — it will function also as equipment. You 
may make it acjjust contact force, or a piston is moved to a stroke end, and the contact force of the regular magnitude may 
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be made to be acquired by controlling the pressure of the air supplied to the air room of an air cylinder 180. 
[0063] furthermore, each operation gestalt shown in drawing 1 thru/or drawing 4 and drawing 8 thru/or drawing 10 — setting 
— approach and alienation — although equipment was formed — approach and alienation — it is not indispensable to form 
equipment. For example, an air cylinder 218 is omitted in the operation gestalt shown in drawing 4 , the rotation member 210 
is fixed and a location is prepared. It is prescribed by the stopper equipment containing the engagement section 214, and in 
the condition of not supporting a printed wired board 18. in case it is made for the distance between a flat belt 86 and 88 to 
become a little shorter than the dimension of a direction parallel to the plate surface of a printed wired board 18 and flat 
belts 86 and 88 support a printed wired board 1 8, flat belts 86 and 88 are contacted [ whenever / motion limit / of a 
supporter 202 / based on the energization force of a spring 212 ] to a printed wired board 18 by the force decided by the 
energization force of a spring 212. 

[0064] Moreover, an air cylinder may constitute energization equipment, an air cylinder — approach and alienation — making 
[ do not make it function as equipment but / function only as energization equipment ] Whenever [ more based on / 

it is alike and / the energization force of an air cylinder / motion limit / of a supporter / in this case, for example, the stroke . 
of a piston, ], or whenever [ over the supporter of an idling object / motion limit ] may be specified, and you may make it ^ 
adjust the contact force to which a wrapping object contacts a printed circuit board by accommodation of the air of an air 
room. 

[0065] Furthermore, it sets in each operation gestalt shown in drawing 1 thru/or drawing 4 . and although the supporter 
142,202 of contact force grant equipment 140.200 was constituted so that it might be made to approach and estrange a flat 
belt 88 to a flat belt 86 by rotation, a flat belt 86 is approached and you may make it make it estrange a flat belt 88 by 
straight-line migration by sliding, moreover, the contact force grant equipment 240 of the operation gestalt shown in drawing 
5 thru/or drawing 7 — approach and alienation — equipment may be formed, in that case, you may make it move by rotation • 
and a supporter 242 may be moved by sliding. 

[0066] Moreover, in the operation gestalt shown in drawing 8 thru/or drawing 10 , it may replace with a ball 300 as an idling 
object, and a roller may be used. Moreover, an air cylinder 304 is good to even prepare in the one center between the guide 
rods 292 of a pair. Furthermore, while omitting a spring 310. an air cylinder 304 may be used as the air cylinder of a double 
acting type, and energization equipment may be made to constitute. In this case, contact force is good also as a stroke and 
the magnitude it is decided be. alike. of a piston, or you may make it change it by ac(justing the air pressure of the air room of 
the side which contacts a ball 300 to a printed wired board 18. Moreover, two or more idling objects are made to hold 
movable to a supporter, and you may make it energize each idling object with energization equipment separately similarly in 
the operation gestalt shown in drawing 5 thru/or drawing 7 . 

[0067] Furthermore, although the driving gear of the side conveyance units 90 and 92 had the driving source slack servo 
motor in each above-mentioned operation gestalt. respectively, it is good also as common use. It connects mechanically, and 
flat belts 86 and 88 are synchronously moved to a servo motor. 

[0068] Furthermore, also when making a printed wired board estrange from the round-head belt of a lower part conveyance 
unit at the time of conveyance by the side conveyance unit, it is good also considering a driving source as common use 
about the driving gear of all conveyance units. If the wrapping object of a different conveyance unit is not made to go around 
with the acceleration and deceleration which are different in coincidence, it is possible to share a driving source. 
[0069] Moreover, as for the wrapping object, which constitutes a side conveyance unit, from a viewpoirt of guiding 
conveyance of a printed circuit board, it is desirable for coefficient of friction to be small. If the contact force to which a 
wrapping object contacts a printed circuit board is large even if coefficient of friction is small, the acc< leration exceeding 
gravitational acceleration will be obtained. If there is no possibility of carrying out buckling even if the (elasticity of a printed 
circuit board is strong and enlarges contact force, while using for quick conveyance of a printed circuit!, board the wrapping 
object which makes coefficient of friction of a wrapping object small while enlarging contact force, and 'constitutes a side 
conveyance unit, it is easy to use as a guide at the time of conveyance by the lower part conveyance unit. 
[0070] Furthermore, when the flat belts 86 and 88 of the side conveyance units 90 and 92 were made to estrange frorti a 
printed wired board 18 at the time of conveyance of the printed wired board 18 by the lower part conveyance units 76 and 
78, it is not indispensable to make flat belts 86 and 88 go around synchronizing with the round-head belts 40 and 54, and it 
could be freely made to stop. Furthermore, it is not indispensable that the press roller 144.204,244 has a flange 146, and it is 
good also as a thing without a flange. Moreover, it is not indispensable that the flat belt 88 is always hung on the press roller 
144,204,244, and while being contacted to a flat belt 88 by moving press roller 144 grade to a flat-belt 86 side at the time of 
conveyance, you may make it for the press roller 144 grade to be separated from the flat belt 88. and push against a printed 
wired board 18 in the condition of not conveying a printed wired board 18. 

[0071] Furthermore, the turning wheel which constitutes a side conveyance unit may be operated as an idling ring of contact 
force grant equipment. For example, where the driving pulley and follower pulley which constitute a turning wheel are almost 
wound around a wrapping object while preparing in the direction parallel to the plate surface of a printed circuit board 
movable in one, it energizes with energization equipment and a wrapping object is contacted to a printed circuit board. Two 
or more turning wheels may be made to hold to a supporter, energization equipment may be connected to a supporter, each 
turning wheel may be made movable to a supporter, and you may energize with energization equipment. 
[0072] An electrical-part wearing system moreover, besides a mode given in each above-mentioned operation gestalt For 
example, are good also as a system by which it has an electrical-part feeder and every two electrical-part wearing 
equipments, and two electrical-part wearing equipments equip one printed wired board with an electrical part by turns. 
Electrical-part wearing equipment is good also as what at least one components holder fixes a location to a migration 
member, is formed, and equips a printed circuit board with an electrical part by migration of a migration member 
Furthermore, it is good also as what has the function for which the printed wired board conveyed in the substrate conveyor 
in the activity location is moved to at least one side of X shaft orientations and Y shaft orientations. A substrate conveyor In 
this case, for example, the part which constitutes an activity standby area. It shall consist of three parts of the part which 
constitutes a working area, and the part which constitutes a taking-out standby area. The part which constitutes the part 
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and taking-out standby area where each part conveys a printed circuit board independently, respectively, and constitutes- an 
activity standby area, respectively While the part which shall convey a printed circuit board to X shaft orientations, and 
constitutes a working area conveys a printed circuit board to X shaft orientations, it holds a printed wired board and is made 
to move it to the location of arbitration at least in one side of X shaft orientations and Y shaft orientations, electrical-part 
wearing equipment — the voice of a substrate conveyor — it responds like, and a location shall be fixed, and it shall be 
prepared [ it shall be constituted, for example. ], or it shall move to at least one side of X shaft orientations and Y shaft 
orientations, and shall be equipped with an electrical part 

[0073] Moreover, although he was trying to be received in the taken-out printed wired board 18 at it while a printed wired 
board 18 was supplied to said patchboard conveyor 14 by the conveyance unit conveyed in support of a printed wired board 
18 from a lower part, a printed wired board 18 is supplied by patchboard conveyor which can convey a printed wired board 
18, or you may make it received with larger acceleration and deceleration than the acceleration and deceleration which can 
convey a printed wired board 18 depending on the gravity of printed wired board 18 self. A printed wired board*18 is made to 
deliver among the substrate conveyors which can convey a printed wired board 18 quickly. 

[0074] Furthermore, in the operation gestalt shown in drawing 1 thru/or drawing 3 , in order to m^ke an activity position in 
readiness and an activity location stop a printed wired board 18. respectively, substrate detection equipment slack 
patchboard detection equipment may be formed. Patchboard detection equipment is good also as what has .two patphboard 
sensors as well as the patchboard detection equipment 274 of the operation gestalt shown in drawing 5 thru/or drawing 7 , or 
good also as what it has one. 

[0075] Moreover, if two or more systems, equipment, etc. which constitute a printed circuit board production line are 
connected by the substrate conveyor, this invention is applicable also to the substrate conveyor and the' substrate 
conveyance approach. Furthermore, this invention is applicable to the substrate conveyor and the substrate conveyance 
approach which were formed in systems of an except such as a system which constitutes not only the substrate conveyor 
that connects the system which constitutes a printed circuit board production line or the substrate conveyor of equipment, 
these systems, etc. but a printed circuit board production line, etc.. a substrate conveyor, the substrate conveyance 
approach of connecting these systems etc.. etc. 

[0076] As mentioned above, although some operation gestalten of this invention were explained to the detail, it cannot pass 
over this to instantiation, but this invention can be carried out with the gestalt which performed various modification and 
amelioration based on the knowledge of these contractors including the mode indicated by the term of the above [Object of 
the Invention, a technical-problem solution means, and effectiveness]. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1, This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing roughly the electrical-part wearing system which has the patchboard conveyor whibh 

is the operation gestalt of this invention. 

[Drawing 2] It is the top view showing the above-mentioned patchboard conveyor. 

[Drawing 3] It is the side elevation (part cros.s section) showing the above-mentioned patchboard conveyor. 
[Drawing 4] It is the side elevation (part cross section) showing the contact force grant equipment of the patchboard 
conveyor which is another operation gestalt of this invention. 

[Drawing 5] It is the top view showing roughly the patchboard conveyor which is still more nearly another operation gestalt of 
this invention. • . ' 

[Drawing 6] It is the side elevation (part cross section) showing the contact force grant equipment of the patchboard 
conveyor shown in drawing 5 . 

[Drawing 7] It is the top view showing the contact force grant equipment shown in drawing 6 . 

[Drawing 8] It is the side-face sectional view showing the contact force grant equipment of the patchboard conveyor of this 
invention which is an operation gestalt further. 

[Drawing 9] It is the side elevation shown [ another part ] by making into a cross section the contact force grant equipment 
shown in drawing 8 . 

[Drawing 10] It is the front view showing the ball of the contact force grant equipment shown in drawing 8 with a guide idler 
and a round-head belt 
[Description of Notations] 

14: Patchboard conveyor 32: Drjving pulley 36: Follower pulley 40: Round-head belt 50: Driving pulley 52: Follower pulley 54: 
Round-head belt 64: Driving gear 76 78: Lower part conveyance unit 86 88: Flat belt 
90 92: Side conveyance unit 94: Driving pulley 96: Follower pulley 

98: Driving gear 112: Driving pulley 114: Follower pulley 116: Driving gear 140: Contact force grant equipment 142: Supporter 
144: Press roller 

170: Compression coil spring 180: Air cylinder 190: Control unit 200: Contact force grant equipment 202: Supporter 204: 
Press roller 

212: Compression coil spring 218: Air cylinder 226: Patchboard conveyor 228.230: Side conveyance urit 232,234: Lower part 
conveyance unit 240: Contact force grant equipment 242: Supporter 244: Press roller 258: Compression coil spring 280: 
Conveyance unit 282: Round-head belt 290: Contact force grant equipment 298: Supporter 300: Ball 
304: Air cylinder 310: Compression coil spring j 



[Translation done.] 
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«ifr^ ^)<7)<h^n^p ^«-^^yK2 0^i. XYD 

0gBp°p«Jta^lHl«^*:{C«J#$iJ:^ t, tS:^«I^T^57^ 
[0 0 10] E*ltRa>^-Vl 4^IftHJt-^o ia3tC43 

i.^T3 otd::7U'-AT'S^o :7U-A3 0t::«. 0 2{c: 
^fcfc^tr:, l^iftlEl«te;tS^»!iy-U 3 2;6^lHl«tt3 
4ic<fcO, S^lSM::^f^ (0 2{c43i.iTtlfc*:&[^) 

yi/-A3 otc^^fc. mm-f-') Z2t^ihmum, 

Ji^^[Hie$ft3 8 {;i<J;D. IKffijy- U 3 2 (7)[Hj^¥ft^i:^tT 

Klfty-U 3 2, tSKiy-U 3 6(C#a^#:;t^A^;Uh 
4 0:<)^*#^»tte>nTVi^o 

[0 0 11] 3tL^;U N 4 Ofl, m^^sW^t^O. 3J[^±^ 

)^cfio. 4£;±(D*^$^Tfp^c:i:7j>^M^L<, ^mmm 
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%mcx*$>^o :5ti^;i/h4 ottsi«g(Da«s^u. mm 

3 2<ht¥®jy-'J 3 6 i(7)Pp^(Ogg5j^-efeoT, ± 

m^ziSLmr^u^itt. m3\z^r^o\z. >^i— •a3o 
^m'^n^t^^\z. ^ibimp^^n^. :£J#®4 2 

U-A 3 0 tca^CDT^'U- H4 4tCcfcO«fiS:$n 
>^bT^J#ffii:LTfectV^ ':^^JVh4 0 

4 2 tc^j#$nfcgs^j^^i, 7i(.w^\z^^z>mmmz 

[0 0 12] Hftffi[Hiteffl3 4f^s<. -^(Drnmy-^) 3 
2 t)mn ^nfzm^^\^Rii^mo:>m^iz\t. m<Dmm}':^ 

<, ^(Dmrn-f-') 5 0;Ci^lStt^n;^c®g?i:tlS^ffl!l<7) 

5 0, 5 2 jc. M^TP«^££t-A^;u 

h 5 42:it^^&tte>nTl^'2)o H 5 4 t>S6|5A^ 

;i/h4 o^i^nsj-, 5^:7a>scoyi/~h 5 6{C^D:gi 

^^n^^j#ffi5 8±{cig-^^n. 7K^fc;o^':3m^.«jc 

tlTl/^^o ^^;i/N4 0. 5 4(^#|l^ttgSJi. SVMC 

30 is^nxi.^'ScoTfe^o 

[0 0 1 3] ^ifty-U 3 2, 5 0Ji; ffi»iga6 4fC 

6 6 ^-^^-^ 6 6 

oiEiedt:$^-<^>i?^>''— u 6 8. 7 0, ^-ra>i/^;u 

h 7 2 ^^trlHitee^^® 7 4 J: OfHl^Sft 3 4 \z^m 
2(@(D|gffii:7'-'J 3 2. 5 0;<>^-^J:ilplS^it^ 

n^o ^ntccfco 2o<D^^;i/h4 0, 5 4 7:^tiiijgg-e 

i^lsl$ii^n^« *.-^;i/h4 0, 5 4CD«-ia«l«B5<D± 

40 (cyg > hEntg 1 8/0t«Ei±^n. 5tL^;i/h4 0, 54 

A^;i/h40. 5 4tC<l:'5«jiP§lC«, y>j>hE«iS 

18^^. S:tiJn5iStcJ:t?Tft^^SPiiSI^T<:oiin3lS 

TffiSiM^n-So is^co^j-rts, iKifi:/— 'J 32, 5 o:fe 

cfcDf«£aj:/-U 3 6, 5 2;0^lEiete^««L, ^L-c;i/ h 

4 0. 5 4ibmm^i^r:i^^ji^h^mgiu. isisy-us 
2, t¥iiy-u3 6, ^^j\^h 4 o^^zfmm&me 4 

t)^T^mm::i=-y h? 6 ^m^L. igibT^-U 5 0, 
5i? Si:/-U5 2, A^JUh 5 4:feJ;I/igl6^S6 4;0^SijCD 
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3&i3.. 0 2 f:::fet.iT«, ffi»!iy-U 3 2, 5 0 , tif 

K^— 'J 3 6, 5 2^^ZS^^Jlh 4 0 . 5 41?^^^ 

[0 0 14] :7V — A3 OCltt, 0 3{C^-r<fc'5tC. W 

iB^J$®4 2, 5 s<D±:»\z^ti^n. mWLn^^^s 

U-A3 OJC^^Tl!:, ^^tS^BSf •^'i^ T:S'igM^n 
^yh 7 6, 7 8{cJ;0^^^M«'\«S3l$n;tyu>ME 
^fil 8S:*¥SrttC43«.^Tf^^ffiafCfi:fift8e)L., 3^ 

eSira$1^-TS«J¥$x:gB8 0, 8 2 tcjf b#tt'5fi:S 

[0 0 15] ±t2^^;Uh4 0, 5 4(D^m,m^w^(Dn- 

— aTS^¥-^;i/h 8 6, 8 8;&^iB^$n> <|iJ:&ffie3i::L 
n^yh 9 0, 9 2 ^^^bTI/^-So ¥^;Uh 8 6, 8 8 
^S^fC5e?^*0. 3gA±^fctiO. 4i^±mm\ZJ: 

y)^^z:t.f)m^i.<. :^mmmm'x:\tz2*A{zj:r)i^^ 

^:^^ig»y-U 9 4'43cfctXfiE»iy-U 9 6tc^^#tt 
[00161 igK:/- 'J 9 4 tilgl&ISS 9 8 D imS 

iKift^n^. s[i6:/-u 9 4tiigiiiiHitete-es»'5o mm 

mS 9 8 friif— At^^:-:^' 10 0 ^lEiftiS^ b, it— 4^^: 
— 1 0 0 <^lEie3^^^-f a >:i^y— U 1 0 2, 1 0 443 

j:zj^i^-( ^ >^^ji h 1 0 6 ^^t^\sim&m^m i o s 
\z^r)mW}^—o 9 4\ziRm-^ns ^^juhs 6:^mm 

[0017] h 8 6\t. mS tC^Tck V\Z. 7 U 

-A 3 0 i;iigfrt6nrciiii:;^iii*ffi i i o ^zmn^nx 
v^^o SSjffil 1 0ttiB^«a53l:;&i6]Jcs<, fS^^a 

$nT^^^^7!j^^g< ^tiTv^^^o mw®i 1 ot^, ^ 

h 8 6 (7)ii:l|iKgB(^rt#J®. "TT^tD-^^-^^U S 8 8 

t\t!^mm(Dm\zt^m\^> ^^^^n- s e ^5|z/>;;n. g s 

i:^lK*tffl!l?:>^e.^^-r^o :7U-A3 OOilffii® 1 1 0 

[0018] h 8 8 n> t^is¥^;u h 8 6 ^mm 

\Z. ^mmtc^SLWiZf-^J 112, U 1 1 4tc 

;5^igt(i^Sl 1 6 {c:ci;t3T[Hltelg»i$n-5C ttCcfcO^ 

lEj^-fren-So mmzf—o i i 2«®KiiEite^T$»^o 
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^118, ^ >^:f-0 1 2 0, 1 2 2:^^XS^^ 

. a y'^^)V h 1 2 4 ^^T-SlEltee^i^g 12 6$:^ 
tfo fflfl:^aSiil:i-^;/ h 9 0, 9 2 fr^, :/U>hiE^ffil 

8.(D7i^w-fs,WLm\zW'nf^i3\^\zmm^^xxmn^nx 
' ^y). ¥^;n- 8 6, 8 8<D#ii:^iKg8t^. M,\^^\zmm 

5p^<;uh 8 8 OS^ttgBt^> ^ 3 tc^t* J: -5 (C. V 
1/-A 3 0 JC|g^tenfcMiE?i^$iIMl 2 8 (C^O, ¥ 

-^;i.h 8 6;6^^gin^f^€(o^*b^^sa^nTv:^^o ' 

10 [0019] ±I5^^;1/ h 8 8 (OiS»4*gB-^»-:>.T, ^ ' 
^;i/h8 6ffla(^lfB^3^ti. igM;b#^^Ml 4 0tc<J;»9¥ 
N 8 6 (-i^3fir^f^#tc{^^^n^o 

S 1 4 0 1 4 2 :fcicfcC/^gcfflc^)iS^#:(^— a 

T*SjSe?i?^c^ffffiP-^ 1 4 41? ^:#LTVi^.o . 

nwi4 2\i. m2\z7ik't^'D\z^mi^^t^i.^m(D^ 

"frfClBIS^nxVi^o #i^#:i 4 2(Z)L^CO*^3*^^ 
oDSHgRt::^ ^SS:fi<7?i¥JEP-^ l 4 4;?i«Sii[tt«a^*^0 

. (c, -r?^6t>¥^;uh 8 6, 8 8 (D^uuv^ncDmrs^ 
<o%m^mz^^umM\z^'DXf^m^WiXx. 

^J~t?^5^Pp1Pl-r^tt^nTV^;5o h 8 8 ^iWEEn 

— 1 4 4 fca^ten, WJED — ^ 1 4 4(15py>c;i. ^ 8 
8 <7>ia^«g80^^;U h 8 6 i:«S*Hffl9M^C«B#g^M 
LTV^^o flPffin-^ 1 4 4<D[EieMSS^[^i]tcPSit^^ 
(a^S{cti^n-i?n, oti 1 4 6;e?^*ISrt^nT:feO, 
;Uh 8 .8 ti^ne>'::)ti 1 4 6 tfJEa — ^ i 4-4 

t^^9S^n^xih^^}t'^nx\i^^. 

30 [0 0 2 0] «^^1 4 2 0L^c^^ii:7'j:^?^C7)»HgBfc 

h 8 8 <Dmm^mz^^ny3iy^i^iz^rz.r:>rz:m 
i^^iz^n^en. 2{@-ro<D:^>t i 4 8. i5G7^>^±t 

:Sr|6](3SgBS^RSTT, ^^^O^'^^U h 8 8 

t±iT'&[^^(-l^^t?)nTi'^^o 1 4 8, is 

otc«-^n^*n, ^s^^^ib2, i5 4f)^. «j#^i 

4 2C^)S^;^^^]<h5F^T(C^i^^n'5<^::cht)^C, ^Ift^fB** 
>2)o [Hl©jgE*^ 1 5 6 ^^^)\^h8 8<D 

m.m'^^\zw^^\zmm^n. mt^yu-j^3o\zm»^ 

[0 0 2 1] ^m^^ 1 5 6 h88 <Dm.u^ 

^\z^rrf^^\^\zWitz-:>r:zmmmz\t.^n^n. zm^r 

r::><o:^)^ 1 6 0. 1 6 2;6^±T:^iS]fr^Si^RiTT, ti^ 

-D^m^i 4 2m^^^'r^^^\zm'^^nx\^^^o _h 

{aaco:p^it 1 6 0{Ct:i. :S7X l 6 4?^^, U^Wl 4 2t^^ 

mn^\^E±:f5-^i^ti^o\^^\zmm\^xwtn^n. 
<^:?jti 6 2 ten, S:A;i 6 Qis^±,T^s^\zm.n^tiX 

50 ^0, 'en^n±K«^?5gPl 5 2, 1 5 4 
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2 ^Islffiiffl** 1 5 ^tf^^mn^^^^Z. TiS.t>p^^)\^ 
h 8 6ffiS^fpJ)5^'5f6]^(C#^bTl.^'2>o «j#fls:'l4 2tC 
7.yU 7 0 75^SI^$n. WiED-^ 1 4 4{-/¥ 

h 8 8 OB:^«gg;6^ h 8 6 COfi^^gStCf^ 

y u 1 7 0 h 8 8 lo 

m\t^ -K-S-^^SS 1 5 2, 1 5 4 ;6^:g7^: 1 6 4. 1 6 6 
2, 1 5 44oci:r/SA 1 6 4. 1 d 6 t)^:;^ h y /^^M^ 

[0 0 2 21 [Eisjasw 156 iz\t. mwimtz^mwE^T 

u >^ 1 8 0 0) tiT. h > D K 1 8 2 ^x\B}m'^m\zm 

SS^tlTV^^o 1 8 0 tl, miB:7l/-A3 W 

0 (CfHlS|pT«EtClJD#tte>nT^O, exh>D«yFl 

8 2 75q*:l$-ti:bnn^f. IeISIj^^^I 5 6;^;^*^^;Uh8 

JE a - 1 4 4 ;&^fP>SffiS25^ ^ms VZ^-t^i^mikM^ 
liiil^iJr^n^o t¥£ED-^ 1 4 4;0^'#f^MffigfCfi:g 
r-^t^C^JC^ol^Tt). ^^v'U N 8 8 ^SJ^JED — V 1 4 4 5(9 

^zm^-f ^nrc^miz^r^n. w-^juhs 6ch*tc:yu> 

hiE«SSl 8^ff5tffPffifiS<fcO¥^;Uh8 6 3!)i^,B8n. 
fc{41S-tr*-:>T. ^ U > hE^IS 1 8 (cigMbT^i^^INf^ 

mm 1 8 7&^'¥^J1/ h 8 6;6^6Bin;t«gitc;5:^c<i:;^^-C 
»BEa-^ 1 4 4;d«*f^ffl«j:fifC{4Sr^iKSiT 
f^, >^1 7 0(7)f^^{cS'::?<«1^#:i 4 2(D^ 

[0 0 2 3] tf;^ h >D K 1 8 2 ^^iRjt^i^-snn 

lHlS!ig8« 1 5 6 h 8 6 tClgificT S^^fS] (0 ^ 

#}^*i 4 2;&^^-^;;uh8 6fcigig$-i±«on^o -entc 

cfcO, h 8 8;e>^^^;H- 8 6 tC^ig^iir^nTy 

U>hia^«i 8(^)^.!ISi(c:S&ML> :/>J>hE^tRi8 

bT^^;H- 8 6 trff L^^t-So h 8 6 , 8 

STi^^T'u > KE^ffii 8 ^^(Dmm\zwnys.mmt^^m 
tsvtmAzun^i. «}t*i 4 2«^nj&^±,-^s!i-i±-r, 

(ElKigB*^ r 5 67&tX:/U >i/l 7 0 ^JEIBSLOO. 

# 1 4 2 tr?^ LTlEllft$-li-e>n^o tcofz^. WE.a — 

y 1 4 4 7&^7syU >:i^ 1 7 0(^{^S&;^tC^O¥^;i/ h 8 5^?- 
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8^t¥L, :/U>hE^Rl 8^^^;Uh8.6 lCffb{^ 
J:0§^te>n, ^cDj^;^/i;^yu>hE5^«l 8^:^LT 

s 8 8 {z&m^n. > ke^^k i 8 ^^^^ji. 
h86, 8 siCcfcosssnx^j^^n-So iHiiftgswi 5 

6«, }8]e:^f6ltc:^3(.^Tt). XT>''J>5^1 8 OOtfT. 
n, ^^;uh 8 6, 8 8td;;^yj >^i 7 O0Dtft3i:tFtc 

xyu>^y 1 7 0O«*a:^«, :sp^jbN 8 6. 8 8 ^^ 

U > hlH^S 1 8 to^^i^^mtKD^-^^. yij 

iSfS^xyu > hlE^S 1 8^18ii|-r'5c:<h3&1'C^-5>:fc 

i8o^mjSi-mmmm^m^vx\^^^o 

[0 0 2 4] ^fc. :^7t 1 6 4ti«^^l 4 2;&^e.Sl.n 

^t5^±:^r^r^;6^''5f^]^{;iffi^$i±^n, S7^:i6 6ti 
±T;5f^{cMr;^'g)ct-5{cji^^^nx(/^^/za6> 

8 6. 8 8^^:f^j > hmmmi 8^»:/vrc^m:^^^. \Bi 

»g8« 1 5 6}0««Sf«:1 4 2{r*fbX®i!,$ii:en'5t 

stx 1 6 4(Dmm(Di^m\zj:D. s^^i 4 2^^:^ 
7^ 1 6 6 i.zmp^^n'D-D±yj^^m'^^^ti^. ^n\z 

N 8 87&«yj >hiBaffil 8^«J^L7t4^ 

5 4{cj::0 3^}#^n/tgB^>>ei^^^;i'h 5 4 7:)^e>^rpi^-ti- 
en^o -^ntcf^i^ox, yu > hiBSStei 8co^t^;n- 
4 0 (Cct D3^j#^nxi.^>^cgB55''fo±^'\gPi!i$-fre>n-5 

4 0 7!i^eti<l;6Mc8ift1;^-&en^C0<^X*^<. 
[0 0 2 5] *®^gBa^lfi>X7^Ati, m2i,Z7r:-rm 

U (ybir^y f>'>^rLX'y h) , ROM, .RAM4Sj;tX 

-^n ^ ^ jgii^-r A* X ^ ^ a > tf ^ - ^ ^ <i: u 
xtn^^n, tniaT:;5«S3^rLxu/ h 7 e. 7 8. ffly:&«g 

3ilLX>yH 9 0. 9 2(7)#-y—7j^^-;$'6 6, 1 0 0. 
118, JLTzy^yyi 8 om^UmT^m. S^g?p°D 

m^mmi o\z^^mm.m^u<Dmm. n%^&mmmm 

1 2{Ccfc^mmgBp°o(7)^ai?^ffl?aiT^o 

[0 0 2 6] ;k^zi^W}^mm'r^o yu>hE^iKi s 

iB«lffi3i>'N;-Vl 4'\oyj>hiE5»1gl 8<75«SA, ^ 

m^mmmzm^Mttiitii. > ne^s i s (o±siEfiy 

^M75^^>E^1S3>^'V 1 4-\cO^Ai5<tlXE^Szi> 
1 4 7j?^bT«tfilJ^g'\Oa5fctJtl. f^ll&StC:teV^X 

y u > hffi^ffi 1 8 {zm^^A-^mm-^nx^^^^m^zT 
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[0 0 2 7] T^u > HiE«i«i ^-^(Dm%^ffu(r>mmti^ 

e>f!iPfl$-fr6nT>' 0<DS«}f $;^IS8 0. 8 

OfcbLT:/U > hiH^« 1 8<7)gBD°pg«fSH^{Cg^r 

;t 2{@cDS2P^-^5^^'31#^St::^ OJi#$nSo 
iSS^^^^^y K 2 0 <i:*fCXYD7t^^y h 2 2 

ef^ll^aftS'v':7'U >hgE^«l 8;5^«BA^nSo d 

i8tm^;uh 4 0, 5 4 7:>^6g6FBi^-ti'e>nT43D. y 

U > MH^ffi 1 S-vcommeSfpOSlP^tttf §C<h;5: 
<. T::^^M3.r:>y h 7 6, 7 8 fCct 0^yc;^j:yu > h 
E^IS 1 8 co«gAi:, ^«c7)^^7t*y•J > 8 

CO 0 2 9] > hffi^«l 8<7)J8A^ffitai::«>^l^^ 

^:/h 7 6, 7 8 CO^^JUh4 0, 5 4 ±tC:®K^tl, fflll 
h 9 2 (T)^^;^ N 8 8 fA^^f^fflfiaiC * 

-So ^LT> -tt-5jf^-:^ 6 6 75^ei(j^n, 5lL^;i/h4 

0. b Atm2\z^^[iA'V7r^T:^\^\zm^'^'^^n. ± 

SBSItRl 8«A^;Uh4 0, 5 4±t;:^0^0, 02fC 

/t. 8eai^^{S:®(:ifi!:MT'5'/U > hiH^tS 1 8 fi 
'^;i/h 4 0. 5 4tcJ:t9J8M$n> TSSfi'J^SOSffin 
>^irtc^D^So ::<7)fg. h 9 0 , 9 

2 CD&1t — 7f^^ — ^ 10 0, 118 — ^ 6 6 

<hini^®jia5$n, ^^;n- 8 6, 8 8t^yj > his^is 
1 8;&^e>jgin;tiR^"t5^'^;^K4 0. 5 4 ^nM\^xm 
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'J> hlH^ISl 8;6^e,ginT:teO, ^^^L' b 8 6 t>g8n 

-sd'ctj&^-c^, ¥^;uh8 6, 8 s^i^m^ii-T^yu 

>hE^«l 8-^c7)mmSSa°p(;)^a^cS^tl;^j:i^o 
;uh 4 0, 5 4^i:/u > 1 8 ^T:;^;&^^>^}#-r 

> NE^^l 8(7:>«gA, ^atit^, 7'U>I-E^ 
ffil 8->v(7)S^ggp°oO^«;0^*j^7TS^TtcfT;^«J:'^^' 

> hSS^^S 1 8CD^Sia<7)©l^{Cct 0, yu>hiE 

[0 0 3 0] n.%^^u(DmmtmT vtzUibM. :?^u> 

14 0 (7)(Hllj!iS5t* 15 6 tl^W-^)V h 8 6 (cSiaTS::?!^ 

-\[HlK$ii:6n, tiffin — 1 4 47J>^¥^;H- 8 8 

hffi^« 1 8 h 8 6 T^U > hiB8& 

igi.stt^^v'UK 8 6, 8 ^\z^,K^mM\z^nts.mmf)^ 

[0 0 3 1] ^^;^h 8 6, 8 8ti, f^m^«ftg<hfP 

Tffij^T^o ^^;H- 8 6, 8 8^±> yU>hgS^Sl 
8}6^*^T-y:T. ^ U > M5^p 1 8 omfi(C-te# 

cfcl/M5iST T'U > NE^« 1 8 ^mmt^ C 

tC. > hiE^« 1 8 t4 0. 5 475^ei#^» 

±Vf, g|FBl;^i±So -^LT. 1^-7^^-^^ 10 0, 11 
8 5&«|p|»iSiJW$n, ^'^^Uh 8 6, 8 8;&«|pIjlSt?J^lHl 

hig^isiisi 8 7&^-^n-?n, ^^mz^m^m^m^'^m&. 
fich'vJSiii^nSo c<7)is,^'^;uh4 0, 5 4j^f?jh 

fi^^;Uh4 0-:6^bM*^t:igir«1$-ti:bnTl^T. ^M^^ 
fij&^'SM^nT^O. > hSISl 8<7)^^;i^h 5 4 

TV^S^J?), yU > KESSS 1 8liA^;U h 4 0, 5 4 

^b'^jH:!-^;/ h 9 0, 8 2 fCcfc^yj > ME^tSl 8CD 

:fel/iXfflh^ii-^>n^o 
[0 0 3 2] ^iMtt, ffllfiMtc:fol.^T^i, lHl»igB*t 1 
5 6 ;6^lHlift$it 6n, ifEEP — ^ 1 4 4;J^^yU > hlS^ 

isi 8 ;6^€»8ira"rsr^#(c^ift$it e>n, ^^;i/h8 
6. 8 8 t:: cfc-^y U > hffi^lS 1 8 (Dffi^^^^^^n 
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[0 0 3 3] il(DJ;p{cyU>hE^1£l 8ti, 
8 <t:;i>:lcm^gga:d^*^«$n^7''J > hifi^S 1 8 <t:CO 

[0 0 3 4] ±.%zmmmm\z^^^x. ^mtiim-mmi 

4 OtS, flPEEn-^ 1 4 4{c:<toT¥^;U K 8 8 ^P^U 

yhmumi^<Dmm\znvi^n^hii^\z. yu>h j^? 

lEiaS 1 8 4 0 . 5 4:d^e>g8Fe1$i±'g),i:3lC 

«sj^iii4fr^-ro 

[ 0 0 3 5] *IIM?^SicoSM;t;'frf#^S2 0 0 td:, « 

j#«:2 o.2;fej:r;figsc®<7)ffmD-^ 2 0 Am^mf 

«J^*^2 0 2«S#J^«<£:^j:b, ^'U-ASOtC^ 
jt$a2 0 6 8 8 cofi^t*^^ i^f?;^!* 

^ 2 0 4 2 0 2 (D ±.^mWi^mz^nfS.UU 40 

\z^^xm'&m^^xfciiLm\z. ssis^^^otciEig 
i&g6*j/t^iHia&a5«2 1 otmm'^m\z^K>\-i^'y^nx 

ffij^#:2 0 2tt, ©1*^*^ 2 1 0 ^:<7)rBltCBEIS$ 

u >y 2 1 2 tCctD, [EiiftgB*^ 2 1 o^^egirB^-r^fpi^ 

{C^^^nxi/^^o AyU>^/2 1 2(7)f*^{Cj:^«^ 

#:2 0 2(^iHiaft(7)fE^«, ^^W2 0 2\zmn^nit% 

^SK2 1 4>6^(Hli!ja5«2 1 0 \Z^.'tt ^ Z. t.\Z^K>m.'& 
^n-S. e:n^>^-&gB2 l 4:feJ:DJ(El»SB*^ 2 1 0 <D% 50 
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[ 0 0 3 6] rnm^M 2 1 0 \z\t. y u-A 3 0 \zmm • 

nTt6tClX0#^t^nfcXZ>'U >^218<:otfXh>D 
H 2 2 0 5&tlHlSb^tetCffijg$nTl^^o t!XN>D^y 
K 2 2 0)&^iRite$-t^e>nntf, lEl!!ieB«2 1 0 5^^^5pvs;;|,- 
h8 6 (1^4 (c4ol^Tti^?K;if^«Bg$nTl^'5) f)>^m 

fi\^^\^^\zmw}^'^^n^^t^\z. ^nw202i)^ 
mmw^M 2 1 0 tciit(£bTiii«3^i^^>'n, h 8 8 
7&^^<j > 1 8 \zmmi\^u\^^n^m^m\z^m^ 

it^n^o tfT. h>n^:/ K 2 2 O/0^#5$it^nn«/ * 
lfiiagg« 2 1 0;^?^^^;!/ h 8 6 di^fflT ^f^€ ICIhI»$ 
i^^n^o «i##:2 0 2 ^i. h 8 8 h 8 

6t3«Efi^ii-€»nTyU>ME««l SJcSEttb. 

;uh8 6, % ^'^^^^}>hw.mwL\ ^^^ts^mzi^^ 

^Tfi, lEl»llS#2 1 0 ^^fctClHl»-r^o ^^;!/h8 

6 . 8 8 -f^^-f^) > vmuwi 1 8 ^^*^;^c^^i. 2 

0 2 tlg^Si-yr-f , 'iHiaeB** 210 ti^7.zf^) >^ 2 1 2 ^ 
JE^bo^«^>^2 0 2 {C^fLTllIIiL, WEEn-^2 
0 4;e^^T^;i/h 8 8€:WU, ¥^;Uh8 6, 8 8tixy 
»J >iJ?^2 1 2<;)#»:^{i:j;oTft^^Sfit::^T?>^U>h 
iB^«l 8f»/uT«J^r^o *IIJfi?^Sg{C:feUiTJS, 

xTv'U>^2 1 8;;?^igifi • gir«^^g^«fiebxi/^^o 
>^i/-A3oti. ^n^2 0 2f)mm'r^t.^. unw 
2 0 2h=^m\^is.^^^^\zwt\^^nx\i^^o U:^. 

h\:i:'»\zmmi^xmmmxm^^'^^n^o -^<^ffio« 

miz\'^wi—<Dn^^nLxm.m^^m'r^o 
[ 0 0 3 7] >hmmmi Bf)^±mmmm'f)^^i^m 

ih-^n^^^. 8 8t^#^f^ffi{4Btc^g$ii-«b 

fi!l:5aS3l:3.r:-/ h(;o3p^;i^[.8 6, 8 8«^i^ 

;i/h4o, 5 4 t.^mm.xm^'^-^^tx. ^u>hiH^ 

tSl 8^:^-1' F-r^fSfJ<&«;tfo yu>hiE^tR18 

^mmmm&m^<Dmm^\z\t. m:^mmrL-y hoyw- 
^;n-8 6, B sf}^'^^ >hmm^i S^myjf)^^»: 
^> ffljgtc^M-r^p yj > Mattel 8 t^T:^jaM:i 
Nco^^;u h 4 0. 5 4(c«o}/^)KS8-T?<aS:^agMrL 

h\z^Dmm^ti^t)^s mmm(D^m\zj^r) ^ t:^ 

^m:2.->yh(Di^^)\^h4 0, 5 4fl^^;H-8 6, 8 

[0 0 3 8] ±m^mmMm\z:^i^x\t. weeu-^ i 

44, 2 0 4 ^«jtT^«Jt<* 1 4 2, 2 0 2{C#^^- 
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[0 0 3 9] *SIJ6?^^a)E^ffi=i>'^ir 2 2 6 (c:fel> 

h 2 2 8, 2 3 0 ^fecfcl)^ 2 M(7>T::5^32la.z: >y h 2 3 
2, 2 3 4^S, B9fBfiO::5ffl6iS:i:::^y h 9 0. 9 2:feckZJ^ 
T:&ifi3il:i- h 7 6 . 7 8 ^IpI^fcSl^^tlT^feOv 10 

h 2 3 6, 2 3 7 ^DJ:tXTat«0^iil3.->y h 2 3 8, 2 
3 9>6^^tt^tlTl/i^o ±mmmm::L-y h 2 3 6, 2 

2 7 0 ^m0^L. Tmm^m=L- >yh238. 239' 

T^^St£=3 >--;'irfc^TaftMia^Sn>^-\'2 7 20 

2^m05ivx\^^^. cinbssm:x- h 2 3 6-2 3 9 

h^Wb. > hia^is 1 8 ^T;^^;6^^3^itbT«e3l 
-r-So ^fc> 2m"r":3<Dfiy::&«illa.- ^y h 2 2 8, 2 3 
O^J:XfT:^mm::L-y h 2 3 2, 2 3 4<D^mW}mm 

\tmmm^^miyx:^r)^ ±mmmm=i=^y h2 3 e, 

2 3 7:fecfcZ>'TStffiy^ai:x- ^y h2 3 8, 2 3 9 ti-^n • 
[0 0 4 0] #J>^^iM:i-u/ h 2 2 8. 2 3,0(CJ:0!R 

«ifcH'r'5Sffi«im^efc^se^S:^tfciis® 2 7 4:^t|gtt 
enrv^So mmwi^\h^m2 7 4\t. mm±>^ti^ 
m 1 2 7 6 , m2 mmm± >it 2 7 s 

c:neii>-tt 2 7 6. 2 7 8:<)«gH^1S5Bjll:^f^t3*5 
(.iTfig^Te> UT^^te>tlT(/i^o ir>1^-2 7 6, 2 

7 8tt, :^mmmmi'Z^^^x\t. ^^SM-fe>itco— a-r 

>1t 2 7 6 , 2 7 8 com-^ti, ^ISiH^S:!! >^-V 2 2 

6 ^MffliT^SJ^Bi^Mt::A:ti^n. wimummyj\^i>z^ 
l^TiSt^OtClStj-^n/!:^ li2^tSii>1t2 7 6 7:)t:/ij 
>hE«lt5 1 8$:«ltf:S"r^Ci:J3«tD> flOl^lSSIrL- ^y 
h 2 2 8, 2 3 0 {Ccfc.^T'U > hSHItlS 1 8 colSi^i^Jg 
;!?^Mji$i±^n. ^2gE^t^ii>1t 2 7 8 7i?^*yU > ME 
^tgl 8^«lffi-ra3:^tCci:0..1S3M>i?^<?±$i±e>n 

So 

[0 0 4 1] 0 6 43j:;y^is7ic^'rj:ot3. ^^mmm so 



[3 >^-v 2 2 6 {zmn^nr^mmtiti^mm 2 

4 0'(DU1^i^2 4 2\t^^m^^f3iL. «iJ^JB2l:x-^y 

h 2 2 8, 2 3 OOW-^Ji^h S S(Dm.m^^tW'^i=f\zm. 

m^nx^r). «j#'f*2 4 2 fcii^^fflc^tfmp-^ 2 

4 4 7bt>^^$nxi.i'5o 'Sj^i*2 4 2 fCt^. ^^;i/h8 

8<Dunv^mhw-mzmzf. 8 sfiijfciap-r^ 

S2 4 67!?^?^fig$n^<h*ht)tC, ^S^ffi(?DWFJED-^2 

4 4^m^'^m^^'o^W}'^m^z^^^nx^^^o 

[0 0 4 2] m^mcom&U-^ 2 44 (D^^^$b 2 4 

8\t. w&o-^ 2 4 4(D\s}^mm:»\^<ommw^^^^' 

m-^it^h^L^hiz. «}$^2 4 2(OS2 4 6 $r®^ 

T^-Mcomm. 2 5 0, 2 5 2 \z^n^nm^'^nr:i^ 

7X2 5 4, 2 5 6 tCffl^f^ft pJtlTlJ^Offl^UHlS pJtgtClK 

-gr^nrt^^'So «is:<@o*¥EED-^2 4 4Ji^n^n. 

2 ^(D{lll:S'^iiirLn^y h 2 2 8, 2 3 0 CO^^^jl- h 8 

6., 8 8 (^^juh 8 6(Dmmtmm^tix\^^^) (Dm 

m^xm]M,f3immmm^t>v\z\Bim'^m\zm^^^nx\^\ 

^coTabo. m7r:<Dmx\:^mmm\zmn^nx\^^^o 

[0 0 4 3] StX 2 5 4. 2 5 6 h 8 8 (DM. 

m^mzifAi^xmnx:^^fs,:^m\zm^'f^nx:iDy). 

EED-^ 2 4 4t^«j##:2 4 2Kck 0 

tc«3^$n^<hchfefr. *:?X2 5 4, 2 5 6 F^(::K'&$ 

^fil^\ZH^^nx\^^^o Wma—'y 2 4 4(D. X-l/U 



2 4 2 {:iM-r^ffl*f 
2 5 4. 2 5.6 (D^ 

cn^mfttt 2 4 
mm^m^i^xv> 



>^2 5 8c^f^^::^tcSoX«J#« : 
m^m 2 4 8 : 
® J ^ ^ t" -2)' CI i: t «t 0 S ^ $ n -5 c 

8. :g;^:2 5 4. 2 b e-^^T. h^y.^ 

, • 

[0 0 4 4] :^mmmmcDmMiiit^mm2 4 o^t^iSi 

fr^^nT:feO> ffJEP-^ 2 44. S7^:2 5 4. 2 5 6 

tfjED— ^ 2 4 4;o^. Tsh^/mmi^z^^x^m 
^mm^nrzi<LS. ■r75:^-fe«i#*2 4 2;o^e,¥^;n- 

h 8 8f}^ibmn^\^^\Z^\':>^^Ajrd3V:2-^m:t<D\.^'rn 
i,z&m-t^^m\z^i^^x^. WJ£u-^ 2 4 4a:)^m^ 
^^^mi^2 4 2f)^ib^\hi^. ^^ji^h 8 8{z^.^i^ rz^ 

m^^^z^f)^X^^h^h\z. Wma-^2 4 4ifi^ 

ih&m^z&:m.-r^^m\z:^\^^x. ^^jih 8 6 , 8 8m 
(omm^^-y^j > hm^^o:>^m\z^^fftiiyj\^<Dmm<^ o 
^^j^<fs.^jitiizm'f^nx\^^^o ^4o. {Ei^fi2 4 

8<7)«J##:2 4 2(7>±T^S;5^e>^mL.;^cia5^gS<h, 
f^a-"^ 2 4 4(D±Tmmtmm2 4 8, 2 S0^<Dm 
t^Zlt^n^en. yu-h 2 6 0, 2 6 2, 2 6 4,- 2 

6 e^^m^-f^n. ws.ti — y 2 4 4^m<:it^m±i^ 
x\^^^. 

[0 0 4 5] ^mmmBAz:^^^xu. yu>hia^si 



21 

v^mm.mz^\^^xm:^^mo^-yh2 2s, 23 

0 h 8 6, 8 8 fCi:0ffi®{C^ff?^^f^c7)Pf 

#j7J?^^>i^^n, T:5^it::i:=.^y h 2 3 2. 2 3 4<75^A 
^;i/h4 0 / 5 4 tCci:OT::5;0^e3^}^$nfc«IP.T@m 
g6S7&«^«$n§o ±ffltfflOiH«ISn>^-V2 7 _t 

ffl^^^i^o-- h 2 2 8, 2 3 0;6^yu > hE^S 18 
^JSil|pJIB75:iK^iiT^o ±mmmm:^:=^y h 2 3 6. 

hia^si8^> ^(oia^Szi >^-v 2 2 e^jcDSSB 

2a<^fi!l:*r^ita.n^;/ N 2 2 8, 2 3 0.<D#^^;|/ 
N 8 6, 8 8<D±gtffl!lJ8M3.-:y S 2 3 6, 2 3 7fi!|CD 

^mz^.^h. m:^^^^n.-v h 2 2 230\Z^'o 

xmm'^mf^^mtu^^x^M^(Di:hK>. z.<D^mx 
-f^} > hE^« 1 8 n^mmM^<D^x\zmpLxwm-^ 

-fre^ns. CKOIS. h 2 2 8. 2 3 0 :fe 

J:r;^T::?^ill:i::i^y N 2 3 2, 2 3 4tli^jLh$i±e)nT 
43 0 . fiaS"^iil:i- u/h228, 230 <7)^^;i/ h 8 
6, 8 8tri:0^^n;/^c>^U>hE^«l 8fcm^g?fo 

8 ^E^«3>^-V2 2 ^i)'^^T^m^mWi^y^^2 

® 1 8 =&E^«=3 >^ir 2 2 6 cof^llM^-\^A-r^^ 
^tcti, fiy;^riSJS:i- N 2 2 8, 2 3 0 co^^;H- 8 
6, 8 8 43cka^'T;^iSM^— :y h 2 3 2, 2 3 4 CO^^ 
;i/h4 0, 5 4;6t|fi^bX;1lHl^-y:t>n^« 

2 4 OCOffmn-^ 2 4 4«. ^tiJtegtZ'Egt-'S 
tfe^rtl, ¥^J^h 8 6,- 8 8Pp1c7)Sggi;^^t7^U > KE^ 

ffil s<DmM\zWi=Tf^':^\^(r>^m^D'^'^^<t$.^^'D 
\zwt.»^nx\i^^tz^. fp^M^fcffiB^iten, 

g|5p°p7!)^S^^$n^7'U > hE^« 1 ^\t. ffiED-^2 
4 4 >>5^2 5 8co#^:^l^::KLT. s;§t±S{4S;<?^ 

6 5lii^Sffly->v^I!i$-&^ciK^T^^;Uh 8 6. 8 8 
^oTS6E^tlT*3 0, >i5^2 5 StD^^tCct 0, 

g :t a fi L pJtg ?^ iJD ^ ck rXMil^ J; 
0:*c#(.iJoii£E43c^l/M3^^Tffl«{;:TDSfflE^tS=i> 
'^■^ 2 7 2-^aBUi$n'5o 

[0 0 4 7] COliSfcHiiMfTLT, ±S5fiiJffiS3l|:i-^> h 
2 3 6, 2 3 7 CD#?L^;U h ±{C®g$nT l^^T. {Ellis' 
^i&n,-yh2 2S. 2 3 0CD^¥^JH-8 6. 8 8 CO 
iiffifflO^igrL- h2 3 6, 2 3 7ffiycO«gK{C^'&$-& 
^>nTVi^yU > NE^«1 8^^, 8 6, 88 

OillHlt::cfc 8 6. 8 8 cr)5g^ilALT^n^) 

icj;os*n, 7.zf')y^*2ss(DHmz^y). 
mmm.:^^uwLm^xmm\zVf^mm^mx^n^o 

[0 0 4 8] >hE^tSl 8(Dj®ii;6rf^lc4Di.iTT 
M'J^^S^fB^^^ lE^1Sir>1t 2 7 6 (CcJz-^'T^ttJ^n 
nf^. ^iSiiSTi^Mji^n, m2E«i1S-t:>1t2 7 8 
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J:oT«lbbl;^nn«, Jfiill>&^f?±$-y-^»n. yu>hE 

1 8 uwm^^(Dm%^^umm^m.\z^±'^'^^n 
1S1 8tcig^t^n;t«^<;)a2pv-^7&tis«^etCcfco 
\^(D^m.^ntim\h^ri. mn.m&mmmz^iE'^ti 

-So 7'U>NE^fil 8coagtti43j:u:^AcD^, 

h4 0, 5 4t^¥^;i/h 8 6, 8 8 tl^ig-e^td.^-fr^ 

:7'U>hEjRSi 8<DS^S!i^SSfrfT. *;/^c. :/U > 

[0 0 4 9] T^u > sE^s 1 8c7)ffigA, ■aem'(c±aE 

{lO^iM^— >:/ h 2 3 6, 2 3 7 ^BctrJ^TSfEfiOJSjin.- >;/ 
h 2 3 8. 2 3 9 tif^l*i$i±T'feJ:<. f^i&$ia:7^<T 
t)ctl.^o f^HM^^ffiSA^n^yu > KE^ffil 8 0E 

^ig3>-\ir 2 2 6ffiij<Di®gi$t^. —^(DmyjWim.o.zLy 

h 2 2 8, 2 3 0 h 8 6, 8 8 C0iSgB^3^-a' 

$ it ^ tlT43 0 . ±«tfflimM:xn*y |> 2 3 6, 2 3 7 <D 

8, 2 z o\z^'-^xm^^^z.^f)^x^. ^r:i. 

20 «tC^S:/U>hE«8ffil Sti. 0 5^C-,#.«ST*^t• 
i:•9^C, -*rofiiJ:^lKM3.-^y h 2 2 8. 2 3 0{Ccfct3 

TT«lfiy^iM-=L- ^> h 2 3 8, 2 3 9 'viS 0 tai" C <h3&^ 

T^^7!)^e>T*^o ^m^tifcyu > hE^ffii 8n. 

TSEfflllfiei^rL--/ h 2 3 8, 2 3 9 J;oTTdfe«!ligB 
'v^iH^n-So ^(7)^. T«tfflOieM:3.r:-/ h 2 3 8. 2 

3 9 cD^^^ji/ hn, mmmo:>nnum\z^r^n'&m.x 
Wim-^'^^n^. ±gfE{a!iE*iffiz]>^-V2 7 0, Tsftfio 
E^«r]>^-\=' 2 7 27!^^-en^*n, xMmmw. Tmm 

^tc. 2m<D±mmm^oL-y h 2 3 6, 2370) 
&mmmm^z^^^xmmm.^4!^mtLxh<ki^^. 2m<D 

TfiS{ay^i^:x- h 2 3 8, 2 3 9 (cr5l^Tt>|pI^T^ 

^h<DtL. > NE^^cof^^^^-vco^A^fc. 
^<D 1 ^<^E^tg-t>it{::cfc^yu > hmi^^<D^\h{z 

[0 0 5 0] y J > KE^ISl 8 ^T:;^CD^;5^S^}^b 

xmmt^^o\zLxhj:i^\ t(Dm^m8fs.\^^Lmi 
o\z&r:5\,^xjsiBMT^. u^. ±w.^MmmWi(omm^ 
:n>^^-^zmm(Di^m^^'rm0s.mm\z\t.. m-<Dnn 

t^. 2m,<Dmmn,-yh2 8o^mi^x\^^^(ms{z\t 

— ;^<^«5illrL--/ h 2 8 0(D^;6t^^$nTli^) o c 
ti^aSj^o-- h 2 8 0 tS, CdtrfrS, El;a:libS3 

50 m^^^zsi&thwmmmifZtDf^i'Dxm^f^nx^'^^cii 
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chT'So c:n^jeiii:i-'y h 2 8 oti^n-en. mt^T 
2 8 2. 0^b7&:i^igifty-u. ^iitm-y-'j^^Tsmm 

^viz. yu-As o\zmir(^nr:im^(D^^ \^a-^ 

2 8 4 4oi:0^*¥;^.^}^® 2 8 6{c»tt6n. tK^;^)^"^ 

m.mwzMU^mm^^^^\^x\r^^o :^WKn-^2 

8 4 ta, h 2 8 2 CDiE^«g5{cK:^TvJc^?5:^^ 

XXmn^tlTl^^o ^3^®2 8 6fi. ;^-rHP-^2 

8 4c7)A/^;i/ h 2 8 2 ^5:}^-r'i)lFP:a'(7)'±S®ci: 0-^-^ 

nT»«^»7&^®< ^n. ^L^;u h 2 8 2 ^T:^ib^^^ 
nT^Lth^z. ^<D^W3^W5\fy3i\^^j:o\z^nx^^ 

[0 0 5 1] 2 h 2 8 0 C05^^;U h 2 8 

2±(c:/U>hiB^«l 87i?«ffiii:6n, T;&;5\e^J#$ 
nT^3ll^n-5;<?^\ > hiB^ffi 1 8 t^'2mcoigM±^' 
##gS 2 9 0 (i^QtC^i; im(D^myr:-^nx\^^^) 
{Cj;oT2*3<7)^^;i/ h 2 8 2 t::ff bf+^t^n-So U 

2 8 2cDit^i|*gB{c¥ff7'cJ:;^fi&]{CPl;^c-3fc2® 
m\Z^tl^n. HD-/ H 2 9 2;6^*tt^2 9 4, 2 9 

2 9 4. 2 9 6J^. c:^;6tOX^-f KM§1?&^o 
[0 0 5 2] cn^:^*^ Ka^:/ K 2 9 2<D±aa5ti> ^ 
^;Uh 2 8 2 ^M^T:7U-A3 0;6^t>Ji:;5'\?§d:i$i± 
itl^tth^Z. «J##:2 9 8;6^^frtenTVi^o 
*^2 9 8tS:g#fl^4^^?5:b. :g^:;fy[ft<^MlffiB5^*;9-r K 
□ K 2 9 2 {Z^n^nX:ioD. i^^Jl h 2 8 2 (7)Jt::^ 

0 0 7&«lEl^pTtg;J)^-:3fefcBU^fiB?c«}§$nTi.i^o xl^- 

;u 3 0 0 tiffl^ (Dmm^t) 0 \z\Ei^'^mx^ o , a^ju 
h 2 8 2 (7)ii^«c^gB53'coMi;^Tu^::5f^{i*f brm^i 

^nxi^^^o Cin6 4^-JI/3 0 0««}#fls:2 9 8 fC, IE 
2 9 8 CDA^;1/ h 2 8 2 i:??ffS]-r§T®56^6/h^gi. T 

9 2<^)S-Ti«g5«. yi^-A3 0f)^^T:^^mzfm^'^ 
^n^tth\z. mm^m^:^i^^z^^^^v^cDm'^m^ 
3 1 s\z^-Dxmm^nx^K^. -#:W(3#i^^i±^n 

[0 0 5 3] -7 U-A 3 0 J'Jl^ fc. m9\Z^-r^V 

\Z. KD^y H 2 9 2^^'I§:tt^n;t^^3^{:i^tgbT-^ 

n-?nx7v'j >^3 0 47!?^istt6n, i^is • gir^i^s 

^«figbTU^^o X7f/U >:5^3 0 4ti^li!ji>U >3J^'r 
tfXh>D';/ H3 0 6«iS}t#^2 9 StC^^^-fr 
^>nT:feO. tfT. h>3 0 8^i#^^B<7)-aT*^^ 



2 9'8d^A><;i/h 2 8 2. ■r?^^:?-feyu >NE^ffil 8 
tcigia-r^f6]#{c#^$nTv^^o >^3 i 

0(Di^mz^^^n^2 9 8 (7:).^ifi(7)RgStS. ^}#^ 2 
9 8;0OU-A3 0 cD±HtC^|g-r-S C t tCcfc 0^^^ 

^nW2 9 8:<)t7U-A3 0 <7)±® Lfctt 
Si-eti. h 2 8 2 C0±Si:;J^-;i/ 3 0 0 COTffi<h 

f)m\im—m^\z^m't^. ' 

i^? [0 0 5 4] XT'>'J >i$^3 0 40ex h>3 0 ^<DT' 

m\zm.n^nt:iJZT'^z 1 2n. 

f^^m^3 1 4(7)^mA{Cc]:0. XTili3 1 6 
{CilS^WtcSM^i^^n, XT<^^$Stc<i;O tfX h>3 
.0 Bi)^7.^^) >^3 1 0<DHm^\zm\^X±m-'^i±iE> ^ 
n. ^i^i^2 9 S'^^fl'^JVh 2 8 2:^^^mr^T^\^^\z 
^®b^^^>n^o X7S/U >y 3 0 4;^;^*Sia • gire^^M 
• ^m^VX^^^<DX$>^o ,^mi^2 9 8 CO^L^JUh 2 8 

2d^e>giF«^t-^[ni^o^aia)®St^. :»-(\^ay]^29 

2 cd:7 U-A 3 0 7i)^e>T::5''\S§ai i.Tz.'mWzm^'f^nr:! 
20 mmm^^^3 l 8;e>OU-A3 o\z^mt^z,^\z^ 

[0 0 5 5] >^U > 87&t^^;H- 2 8 2±tC 

m^^n^t.^. «it#:2 8 2(^XTv'U>y3 0 4tr 
cJ:oTA^;Uh 2 8 2(7)iE^4^gB7:)\6^rBT^-d-^n'&o 
' XT^S 1 23^?txTig3 .1 6 (3a®^ii-e>n. \±y.h> 

3 0 8*^±^r'\^i!l$it6nT. tK— ;u 3 0 0 tSl^)V 
N 2 8 2 chO^fplf^yu > hE^IS 1 8c7)jiA^ff^r^ 

^.r^i, m7^-comx\t.. zr^)yvw.m^i 8<Dm^^K>.^ 

30 m\8(r>^Xn\Z. 7t<-Jl/3 0 0 2 8 2;&^-^ 

giFpT^-t^-enr^oO, > ME^k i 8 7!^^4^-;i/3 o 

0 h 2 8 2 <i:cr)P^1^3tA;^ite>n, A^;U h 2 

8'2±tC$6ii:^n;'h?^t)^->/l/3 0 0 «3iti^Jl/ h 2 8 2 

t^^mmx^tz.^'^cD^mh'^ns h 2 8 2;^?^iiiHi 

^i^^nr, :/U > hlB^IS 1 8 tia:;^JtJP3iS{;i<:):oT 
ffil 8(7)f^^^«8«ia'v<DaeAi:^&fTbT, JSffi^^fiS 

^c^T^'j > vm'i^m. 1 8 7i)^*^tti^n^o 

[0 0 5 6] > NE^^Sl 8 ^f^^^^iMilK75>^6fP 

2 8 2 (om.mimzmu^^^\zT:f5t^^^n'^nx\*^^ 
> hiH^« 1 8<D±®{^jgM^i±«E)n^« m?^;^!^ 

3 1 4;0>*«JO^^bnTXZ>'U >37'3 0 4 (7)X 
Tm.3 1 2t^i^%\zmWi'^ri. tfA h>3 O 87&^*A-:/U 
>i5^3 1 0O#?^(3j;0TI^$i±?>n, ^nW2 9 
y U-A 3 0 t::igifi$i±bnT4^-;U3 O 0;i>^7'U > H 

lE^tg 1 8co±fB±®{z}gM$-tte,n^o 4<-;i/3oo 
>^3 1 0<7)«:fei:^tci;oTife^^:^T:/U 
> hE^S 1 8 (rl*»$ii-e>nSo > hE^ffi 1 8 
50 gatcJoAT. >^3 1 0(7)«ta:'3tcSt:3r< 
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[0 0 5 7] >hEI8ffil tl^)Vh 2S2\Z 

J: ^ u > h mmwi 1 8 (D^mm^omm ^ i^^i-t >it 

$i±e»n^o XT5>U >:$^3 0 40XT^3 1 

2(CXT;6t#^j^$n, -^^#^2 9 8 ^iglfgtJ 3 1 8 

;^t:7U-A3 0{ca«t-s*'t?±#$-fr^n, 4^-;U3 

0 0;6^yU > NE^IS 1 8 h 2 8 2 ) t!)^ ^jgiF^I 

^it-en^o ^(D^m-^. ^m^m\zm.nibtit:L&m^ 

2 7:;^^j^t.±^f e>n^ch(i:t>{33i^-;i.3 o o \znvnn 
ibnt:imm'^-^tmm.^n. ^')>hmm^is\zm 

mAgBn°pCO^a^Tm, yU>hiE^«l.8tlTI^^1± 
e»nT^l^;Uh 2 8 2±JC«S$n'5(i:<ht>lC, zf^-;i' 

3 0 0;6^>^U > MB^«1 8 fcSM^itbti. SSm^^ 

yU>hia^ffil 8CDf^|g^««l«7&^P,fP||^«'N 

yU>hgB^Sl 8:^^^A^;H- 2 8 2 '^}$t>±tf 

[ 0 0 5 8] @ 8 75:1/^ Llil 1 0 tc^f ^3 
ct^tcLTtjJ;^^, ^^c, Jgi^:ix^;^ N 2 8 0 ^f^H^ 

ti^m.mz't>tir:>xnn^:zt\t.^^xx-\-^u<. 

h 2 8 Otc:ctoTyu>KBB^«l 8^J83|-r^^, 
h 2 8 2 ±tcyu > KE^IK 1 8 ^WL'^^mz 
tl, 4^-;U3 0 0 h 2 8 2;O^^^F0lL;^«^ch 

miitmm.\z^^x^^^iim&^mx^immm, 
Tyj > hiE^tg 1 8 ^^^in-r-so-esntf, jK— ;u3 

0 0;J?^yu > hSB^^K l 8 {Cg^M$i±6nT;^yU >^ 

3 1 ot^-f^)> his^^i 8^#^-r^j:'9fc$n. m 

JPMS cfc T ft ^ SDj^ jSJt^T <^ftJM^Tj«i^r ^ 
O-Cfentf, 3p-;U3 0 Ofi^tl'^Jl/h 2 8 2;6^e>Birab 

[0 0 5 9] f^^. ±fB^^:^JI^Sgtc4oi/^TyU > hiE 
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mMm\z^\^^x^n^n. T;5'asjii:xx-/ b^^esu. 

^ ^ $ i± ^ i: ^ t C b T ^3 ct V ^ o 

[0 0 6 0] ^jt, ^ i;^Vib0 3 {r:^-r^;^J^^tc43 
tiT^^^M:;^##SB 14 0 fi, i!lM::^##SBi: bT« 
fiET^i:<ht)(C> > HiH^«l 8^A^;Uh4 0, 

5 47:?^b}tt>±tfTgirpi^-t^^}#±sg?^v^bgsr^ig® 

i:bT«tg-r'&cfc'3tC^nTV^fc;i>^ Clco<fc^7^^M^; 

o T - :^ ^ h ^> §1 r^i $ i± ^) n ^ M 

<D^^)]/ h:^^ew^±^fxmm'^^^\kv{z^^cii^^ 

(o^itn. ^rnmt^W)^^! 5 6\zi^^xyi^-A{z 

J;0.:1A16 4. 1 6 eiScfcO^^^-g-gSSS 1 5 2, 15 

4 iil^^o 2 •:POgA*5cta^2 0(7)«'&5lgB(::,fco.T^ 

U >^0«:fe:^{ri: h^:/U > 1 8 

b{^r)oo±:^-\^K$ii-6n> yu>hE^fficDtg 
5^ m^z^^iffsimz^com^i^^ji^hTb^^mm^'^. yu>h 
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[0 0 6 1] S 8;^i/iL^ 1 0 tc^-rnjs?^^ 

lc:fe(.^TjgM:'3##iSa 2 9 0 > hBB^S 1 8 (;:) 

iSl/iTiSM^^^^^^g 1 4 0, 2 0 0, 2 4 0li. 
U>!J^1 7 0, 2 1 2, 2 5 8 tCckoTtVff D — ^ 1 4. 

4, 2 0 4, 2 4 4 {r>M-^:^$:#-%^t"^c±:atC«J5£$n 

:^{CSO*V^TifJEn-^ 1 4 4, 2 0 4, 2 4 4^#^ 
t*^ J:5t*b'r'fe J:«/^o -piJAtS, ^ 1 ;5:Vib0 3 tc^f 
*M?i^^{C:feU^T. >^ 1 7 0 ^#S§b, 

14 2 ilElftgEW 15 6 <h^— -*Wti:i£frtTX7v'J > 
iTl 8 0 DlHlSj^i^, *¥EEn — ^1 4 4<£:^^JI/h 
8 6JCigS, ^ra^-ti:^<*:<tt){C, h 8-8 ^r^^.U 

> hK^S 1 8 j^M:^^#-^"r^<?)T 

fi^bT'b«t6-r^C<h<h;^^o X7'>«j>i$^l 8 0(7) 
X T ^ tc#^i^ ^ n ^ X T COEE * ^Slffllf S d <h tc i: 0 , 

[0 0 6 3] ^ l75:«/^L^4 4octt;^llI8 7^l'^b 

ti?5:V:io ^4tC:^'riliS^Si«c4Dl^TxT>-U 
>:^2 18^^B§U, [HlKj^tt2 1 0 ^fiM^S^bT 

igfrt^<^T^^o >^2 1 2(D^^^;tcS-::^X« 

i#^*:2 0 2 (D^iiRgSt^. ^^.-^§^2 1 4^^trX 
SfitCckO^^^n. :/U>hiE^«l 8^3tJ«L'?^Vi 

\ 8co*£®Jc¥tT7^:;^i^<?5Tt-fficJ;0-^^^g<i^^ 
J:'5lC$n. ^^;i/h 8 6, 8 8;^^yu > MBSIISl 8 
$:^«Fr§^{c, ;^:/U>i72 1 2(Di>l'»:*jtc:J:oTft 
h 8 6, 8 8 :6«::/U > hlH^IR 1 8 tcS 

[0 0 6 4] ^tz. M^3ga^xT'>U >5^fc:J:0«JGK 

t6^ii-T> f^f^^Sth bTCO^> «t6$i^^C0T$)^o 

<. x7^c?5X7C0lifii5fCckD#»^7;?^7'U>HS1g«C 

[0 0 6 5] ^ l75:t^^L.0 4tc^"rS-5IJfi?^S8 

tCiSl'^T, SM:^#-^3£S1 4 0, 2 0 0(D«^<^14 
2 , 2 0 2 f^mifttClci; 0 . h 8 8 1-8 6 
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'(c:«i:*ii:^gil&{CJ:oT¥-^;i/ h 8 8 ^r^'^JU h 8 6 

a 7 tCTK-r^SSJ^^coi^Si^^/M-^sa 2 4 0 tc^ifi • gi 
rB^^®^m^tTt)J:<> "tCDm^. ffi3t#: 2 4 2 t^lHlK 

[0 0 6 6] ^Tz. msf3i\^^\^mi o\z^-r^mmm\z 

i£? l^^X^^^K ^Tc. XT'>U>iS^3 0 4Ji, — J^O:^^ 
HD^y F 2 9 2P0l<7)+^tClO. ^^t^a)^Xt>.^V^o 
$ e>fc, 7.yu >:i?^3 1 0 ^#IBST^d::<ht>{C. XTv 
U >y 3 0 4^1Slii5:<t>X7>-iJ >^<i:b, nm^St: 

^y^t;^-)l^3 0 O^r^U >hiH^«l StciiSM^itS 

•'fflo<^xT^or)x7m^;^i^a5'r^ii<htc<fco, ^ASct 

\z^\^^tmm\z. ^mmzm^m(r)mmi^^^m'^m 
20 \z^n'^^. ^mmw^m^\z^mmm.\z^^x¥im^ 

[0.06 7] '^^\z. ±.t^^^mmm\z^^^xm:^mL^ 
zL-y h 9 0, 9 2 <Dmm^m\t,^n'etmmmr:i^^ 

' h 8 6. 8 8^iJ'-7i^^-^^::««Wfca)gb, itl^b 

x^ii^it-^QX^^o 

[0 0 6 8] ^,!l::^^5M^x y h{Ccfc^^ii^P#(c 

^i^SS-S-tcb. :i:gB(^ae^l:ix^y >coffil!iSaJr-r?v^ 

30, xmmm^^mti^x^^^^^. mf^^^^M^L-y h<Dm 
m-w-^n^^z^^^tmm.^^TSM^&xm^'^'^^z, 

[0 0 6 9]^:^, m:f5mLm=L-y 

m^%iSit^^\'^'^^^^^^^^^\^^^<> ^i^^^^7:>^/h$ <x 
> vmmz^mt^^^tiii^i^^^'^n 

75^*^^Xfe^c 
[0 0 7 0] ^e>J::, T^^ffiSSIrL-'^ h 7 6, 7 8^::^; 
^T'U > hSB^ffi 1 8 c7)agMS#tCfJl:^^3g:xx>y h 9 
0, 9 2 <7:)^^;U h 8 6, 8 StJ^^T'U > hE^tS 1 8:6^ 
bBirBl^itbnxl.^'S)^'^, h 8 6. 8 8 

;Uh4 0, 5 4.i|H|^bX^lEl$-&^Ci:H^pT^Xtt 
75:<> f?±$i±/c^^Xt>^l/n $etc,.t¥Ha-^l 
5^? 4 4. 2 0 4, 2 4 4;&^':p«1 4 6^WT'5Ci:ti:^pJ 
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8 8 7!^^«P§»EED-^ 1 4 4, '2 0 4, 2 4 4 fC» 

b nx ^ J; ^ (era ci pt^t«?5: < . y u > 

ME^ffi 1 8 ^i6i^L;5:l'^4e.^TfritfiED-^ 1 4 4# 

4 4«ki«¥'^;i/h8 effl'vs^ii^-fren^^i^fcj:!?, 
[0 0 7 1] h^m^T^mu 

[0 0 7 2] ^fz. mm.m^ummi^7.^h.\'^. ±tB#^ 
f)^^i$.^^(DhL^s &^i^t^^n^nmiLi.x^')>h 

[0 0 7 3] ^tc. fJie@Bi^S::J>^i:- 1 4 ^Ct^, 
> hlE^ffi 1 8 ^T:;^:6^b3^}tUTffiiif 

ge[fi^nfcyu>h ia^« i 8 nM^n^^^\z'^ 

>hE«a^Sl 8^ffi3^L.#^Jn3iiig^J;U^«jg^J: 
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'J > hE^s 1 8 ^mm\zmm.\.%^mwLzi >^^m± 

[0 0 7 4] iai^t.ib^3(c^rii:^5^^tc 

^m\z^ti^hW]t'^'\^^it^\z. mm,^^mwirz^m 

mwL^)^mm^WLnx^^\^^. muwi^^mm\-x. m?L 

7 4<fcl^:K^cE^«ir>it^2o^-r^'fo<^<hbTt)ci: 
<, a&-&i.i«l"::3#'r^'fe<7)i:bT'b«fci^io 
[0 0 7 5] ^fc, T'U^hlHlKSSji^'O^r'^figr 

[0 0 7 6] j^±. :^^m(7^^^<-^f}-^(D'^-mmm^mm 

[13 2] ±f2E^Szi>--<-\-^^r^S^T*'5o . 

[0 3] ALt^mmwLzjy^^^T^rmmm (-eBw®) 

[13 4] :*:^B^C0S'JCD^JS?l^^Tfe^iB^«3>^ir<7) 
[13 5] 2|s:^0>^(75MJcSiJ<7)^Jfi?^^-ra&SE^ffin>^ 
[13 6] 13 5 {c^-rE^«3>^-\-(7)SM:^f*#^e<£ 
4Z? [^7] ^6(3^-rigM^;#-^^S^^-r¥SI3Tab 

^M;^{^^^S<^^-rfflO®»rWI3T*^o 

[^9] m^\z7F^'rmmiin^m9^m<om^\z^\,^x 

W\m\z {.XT^^mwmx^^o 

[|3 1 0 ] 13 8 \Z7r^-f^^ti^^^m<Dii^-)V^i5-^ K 

u—^^^TSi^,^)Vht.mz7^'t^wmx&^o 

1 4 : E^1^n>^-^ 3 2 : iglfty-U 3 6 : 

5(? 4 0:^--;;uh soi^iiy-'j 
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5 2 : Seay- U 5 4: h 64: mW] 

7 6, 7 S :T:f3^m::L-y h 8 6, 8 

8 : W'^)]^ h 

9 0, 9 2 : ffl!l:>^Jgii:x-^;/ h 94:JKi!iy-U 
9 6 :fieKy-'J 

9 8 : mmm^ l l 2 : I^SiT'-U 1 1 4 : tJE 
116.: ^Sj^S 140: ^^ti^^- 
mm 142:'Kj##: '144:fflEn — ^ 
1 7 0 : i£ai3<;U;;2;yU >^ • 180:X7>-U> 
19 0: S^m^B 2 0 0: SEM*##^fi • 
2 0 2 :«3t«: 2 0 4 : jfEEn-^ 



2 1 2.: iEai:3<;Uxyj >i^, 2 18: XTi/U > 
5^ * 2 2 6: E^Sz] >^i:' 2 2 8, 2 3 0 : flO 
'J^mmo.ZLv h 2 3 2,2 3 4: T;^ae3til-n >;/ h 
*. 2 4 0 :.i$g4;^?f^-^^M . 2A2:Un^ 2 
44:t¥EEP-^ 2 5 8 : JEagn-Y JUX ^ U >^ 

.2 8 0: ^21:3.— H 2 8 2: K 29 

0 : ^f&pn^^m. 2 9 8 : ffiJtfls: ' 3 0 0 : 
-)\^ 

3 0 4: X75/U >5'' 310: EEagn-Y ;i/7.:7''J ^ 
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